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EXECUTIVE SUMMARY 
 
Road safety is an aspect of major concern on road networks, not only on a local scale in 
South Africa, but also on a global scale. South Africa is experiencing an unacceptably high 
rate of fatal road traffic crashes and as a result has one of the highest per capita rate of road 
fatalities in the world. The Global Plan for the Decade of Action for Road Safety 2011 – 2020 
was published in 2011 by the World Health Organisation (WHO) to guide and assist 
countries with the improvement of road safety. The management of vehicle speeds is one of 
numerous important interventions identified in the Global Plan. 
 
The technical and economic feasibility of using a specific technology, namely Vehicle 
Activated Signs (VAS), to contribute to the overall improvement of road safety on a national 
level in South Africa were investigated, with particular emphasis on the improvement of road 
safety through the reduction of fatal road traffic crashes. VAS are part of a range of 
measures that can be used to curb vehicle speeds, similar to conventional measures like 
speed cameras and traffic calming devices. VAS technology has seen limited use in South 
Africa, hence it being the focus of this research. VAS have been proven technically effective 
and economically feasible to reduce vehicle speeds, prevent road traffic crashes and 
improve road safety in the County of Surrey, located in the south of England (United 
Kingdom). Surrey County Council (SCC) has over 20 years of experience with the use of 
VAS technology and has carried out an effectiveness study involving over 200 signs over 
recent years. 
 
The potential impact that the large scale use of VAS could have in South Africa has been 
determined through the extrapolation of results from SCC’s VAS effectiveness study, and the 
application of these results to the South African road safety and road user statistics for the 
one year period March 2011 to March 2012. Key factors relating to speed and general driver 
obedience were also taken into consideration. It was established that the use of VAS would 
lead to a moderate reduction in the number of fatal road traffic crashes that occur annually, 
which in turn holds financial and socio-economic benefits for South Africa. A comparison of 
selected products available from two South African based electronic road sign manufacturing 
companies with conventional VAS was also carried out, focussing on product function, use 
and cost.  
 
It has been concluded that it would be technically and economically feasible to introduce 
VAS on the South African road network to improve the prevailing road safety situation. 
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GLOSSARY 
 
Contributory Factors – the key actions and failures that lead directly to the occurrence of 
road traffic crashes. 
 
Et cetera – is a Latin expression that means "and other things", or "and so forth." 
 
Fatality – refers to the death of a person (for example a driver, passenger, pedestrian, 
cyclist, innocent bystander, general road user, et cetera) as a result of being involved in a 
road traffic crash. 
 
Fatal Crash – a road traffic crash in which one or more persons (for example a driver, 
passenger, pedestrian, cyclist, innocent bystander, general road user, et cetera) died as a 
result of the crash. 
 
Road Safety – refers to methods and measures relating to vehicle, road and user for 
reducing the risk of a person being killed or seriously injured whilst using a road network. 
 
Traffic Crash – also known as a traffic collision, traffic accident, motor vehicle collision, 
motor vehicle accident, car accident, automobile accident, road traffic collision, car crash or 
car smash, occurs when a vehicle collides with another vehicle, pedestrian, animal, debris, 
or stationary obstruction adjacent to the road, such as a tree or street furniture. 
 
Vehicle Activated Sign – is a generic term for a type of electronic road traffic sign that 
displays a message, typically an advisory message like ‘Slow Down’ in combination with a 
warning sign or speed regulatory sign, conditional upon the detection of a moving vehicle. 
 
 
 
 
  
Using Vehicle Activated Signs as an integrated measure to improve road safety in South Africa ix 
By Mr C Swanepoel (Student No.: 9756546) 
ACKNOWLEDGEMENT AND DECLARATION 
 
I would like to acknowledge and thank all persons and organisations that contributed to this 
research, especially Surrey County Council, the research Promoter and Co-Promoter. Your 
valuable input, assistance and guidance is much appreciated. 
 
I, Charl Swanepoel (Student Number 9756546), hereby declare that this Dissertation for the 
Magister Technologiae: Engineering: Civil (Transportation) Degree is my own work and that 
it has not previously been submitted for assessment or completion of any postgraduate 
qualification to another University of for another qualification. 
 
 
Mr Charl Swanepoel 
2015 
 
 
 
 
Using Vehicle Activated Signs as an integrated measure to improve road safety in South Africa 1-1 
By Mr C Swanepoel (Student No.: 9756546) 
1 SCOPE OF RESEARCH 
1.1 INTRODUCTION 
South African Transportation Engineering professionals are acutely aware that road safety is 
an aspect of major concern on the South African road network. To some extent our road 
safety problems are considered to be similar to those experienced in other countries across 
the world, although there are unique situations in South Africa that create specific challenges 
not experienced elsewhere, for example the number of unroadworthy and unlicenced 
vehicles on our roads; unlicenced drivers; poorly maintained roads; and dangerous and 
reckless driving by certain road users, especially minibus taxi drivers. 
 
This research relates to road safety in South Africa and investigates the technical and 
economic feasibility of using a specific technology, namely Vehicle Activated Signs (VAS), to 
contribute to the overall improvement of road safety on a national level, with particular 
emphasis on the improvement of road safety through the reduction of fatal road traffic 
crashes. This study focuses on the use of VAS by Surrey County Council (SCC), located in 
the south of England (United Kingdom), and how similar VAS technology can be used in 
South Africa. 
 
This research gave consideration to conducting an opinion survey amongst Transportation 
Engineering professionals in South Africa in order to substantiate if VAS are considered to 
be an effective and appropriate means of improving road safety. The results of such a 
survey would however not generate data that would add value to the methodologies and 
analyses that form part of this research, but would merely represent the opinions of 
individuals who in any case may not be aware of the application of VAS in other countries. 
The survey data would therefore have limited use and as a result an opinion survey was not 
carried out as part of this research. 
1.2 SPECIFIC SCOPE OF RESEARCH 
1.2.1 PROBLEM STATEMENT 
Road traffic crash statistics from the World Health Organisation (WHO) and the Road Traffic 
Management Corporation (RTMC) indicate that in South Africa there is a trend of an 
unacceptably high number of road traffic crashes with resulting fatalities in comparison to 
other countries, as can be seen in Table 1-1. 
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Table 1-1: Road fatality rates by Country 
 
(Source: Wikipedia, 2013) 
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The poor road safety situation in South Africa persists despite the introduction of intensive 
road safety campaigns (like Arrive Alive, I-Pledge, Buckle Up, Think Kidz, Don’t Drink and 
Drive, et cetera) at local, provincial and national levels. 
 
The reality of the road fatality statistics is that approximately 40 people die on South African 
roads daily (Letsoalo, 2012). This has far reaching negative socio-economic impacts on the 
South African population. It means that some households may lose a parent, who is often 
the only working person and therefore source of household income, whilst other households 
may lose a child, which has a devastating impact on the family.  
 
On a larger scale, the country loses economically active people due to road fatalities, which 
is something a developing economy like South Africa cannot afford. It is therefore imperative 
that the current road safety situation be improved as a matter of urgency. 
 
In an attempt to improve the current situation, this research investigates the use of a specific 
technology like VAS to influence driver behaviour in South Africa and thus improve road 
safety. VAS are part of a range of measures currently used internationally to curb vehicle 
speeds, similar to conventional measures like speed cameras and traffic calming devices 
such as speed humps. VAS have been proven technically effective and economically 
feasible to reduce vehicle speeds, prevent road traffic crashes and improve road safety in 
the County of Surrey (Surrey County Council, 2010). VAS technology has seen limited use 
on the South African road network, hence it being the focus of this research. 
 
SCC has over 20 years of experience with the use of VAS and has an extensive VAS 
programme in place with over 500 VAS installations throughout the County of Surrey (Surrey 
County Council, 2010). In December 2009, SCC completed the first phase of a VAS 
effectiveness study that involved over 200 VAS (Surrey County Council, 2010). This 
research draws on the findings and conclusions of this effectiveness study, along with the 
extrapolation of results for the South African situation. 
1.2.2 HYPOTHESIS 
This research investigates the following questions: 
 To what extent have Vehicle Activated Signs been an effective measure to improve road 
safety in Surrey County Council? 
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 Based on the degree of effectiveness of Vehicle Activated Signs in Surrey County 
Council, what will the potential impact on road safety be in South Africa with the 
introduction of Vehicle Activated Signs? 
 How do Vehicle Activated Signs compare to other similar road safety technologies that 
are currently available in South Africa? 
1.2.3 RESEARCH AIMS 
The following aims have been identified for this research: 
 To establish if Vehicle Activated Signs are an effective measure that can be used to 
improve safety on the South African road network, based on studies done by Surrey 
County Council. 
 To establish if it would be feasible to use Vehicle Activated Signs on the South African 
road network to significantly improve the road safety situation, relative to other similar 
road safety technologies that are currently available. 
 To use the findings of this research to introduce this technology to road authorities in 
South Africa, informing them of the product’s operation, application, effectiveness and 
advantages. 
1.3 RESEARCH STRUCTURE 
This research is approached and conducted in a systematic manner and laid out accordingly 
in this Dissertation. 
 
Chapter 2 examines the available literature that was studied as part of this research, which 
also forms the basis of this research. 
 
Chapter 3 describes the methodologies adopted to obtain comprehensive and realistic 
information that were analysed as part of this research.  
 
Chapter 4 presents and discusses the results obtained from the methodologies described in 
Chapter 3. The analysis of the collected information also forms part of this chapter. 
 
Chapter 5 provides the conclusions drawn from the available literature and the study 
methods adopted. 
 
Chapter 6 provides recommendations derived from the outcome of this research, along with 
the identification of future research areas. 
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2 LITERATURE REVIEW 
Road safety is analysed in terms of statistics, trends and initiatives that have been 
investigated over recent years by vested organisations and government authorities in 
attempts to improve road safety, both globally and in South Africa.  
 
An overview of Vehicle Activated Signs (VAS) is provided, which includes an investigation 
into the various sign types, their purposes and applications. The use of VAS by Surrey 
County Council (SCC) is evaluated, including the Council’s best practices relating to the use 
of VAS. The regulations and legalities applicable to road signage, and particularly VAS, both 
in the United Kingdom and in South Africa, have been investigated and are discussed. 
 
2.1 ROAD SAFETY 
Road safety is an aspect of major concern on road networks, not only on a local scale in 
South Africa, but also on a global scale (Ekeke Monono, 2012). 
2.1.1 GLOBAL 
2.1.1.1 DECADE OF ACTION FOR ROAD SAFETY 2011 - 2020 
In March 2010 the United Nations General Assembly resolution 64/255 (United Nations, 
2010) proclaimed 2011 – 2020 the Decade of Action for Road Safety, with a global goal of 
stabilizing and then reducing the forecasted level of global road fatalities by increasing 
activities conducted at national, regional and global levels (World Health Organisation, 
2011). 
 
The World Health Organisation (WHO), United Nations (UN) and other stakeholders 
prepared a plan of action as a guiding document to support the implementation of the 
resolution’s objectives. This document is titled the Global Plan for the Decade of Action for 
Road Safety 2011 – 2020 (World Health Organisation, 2011) and was launched globally on 
11 May 2011. 
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Figure 2-1: Global Plan for the Decade of Action for Road Safety 2011 – 2020 
 
(Source: World Health Organisation, 2011, cover page) 
 
The Global Plan serves as a tool to support the development of national and local plans of 
action, while simultaneously providing a framework to allow coordinated activities at regional 
and global levels. It is directed at national and local governments, civil society and private 
companies willing to harmonise their activities towards reaching the common objective, while 
remaining generic and flexible to each country’s needs. 
 
The guiding principles underlying the Plan for the Decade of Action are those included in the 
"safe system" approach. This approach aims to develop a road transport system (consisting 
of road users, vehicles and the road network / environment) that is better able to 
accommodate human error and take into consideration the vulnerability of the human body. 
It starts with the acceptance of human error as a fundamental characteristic and thus the 
realization that traffic crashes cannot be completely avoided.  
 
The goal of a safe system is to ensure that accidents do not result in serious human injury. 
Road users, vehicles and the road network / environment are addressed in an integrated 
manner, through a wide range of interventions, with greater attention to the management of 
vehicle speed, vehicle design and road design than in traditional approaches to road safety. 
 
Road safety related activities over the Decade should take place at local, national, regional 
and global levels, but the focus will primarily be on national and local level actions. Within 
the legal constructs of national and local governments, countries are encouraged to 
implement activities according to the five pillars shown in Figure 2-2. 
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Figure 2-2: Five Pillars for National Activities 
 
(Source: World Health Organisation, 2011, p.11) 
 
Progress towards achievement of the Decade goal will be measured through: 
 monitoring of indicators; 
 tracking milestones linked to the Decade; and 
 mid-term and end-term evaluation of the Decade. 
 
A number of global milestones will mark progress through the Decade. The Decade, and 
implementation of the Global Plan, will be evaluated at regular intervals by the WHO and the 
UN regional commissions, within the framework of the United Nations Road Safety 
Collaboration. 
 
At a national level, each country will set its own monitoring system. Countries are 
encouraged to develop and publish national reports and organize events to discuss progress 
and adapt action plans where necessary. 
 
Subsequent to its launch on 11 May 2011, the Global Plan has been adopted and endorsed 
in South Africa by organisations like the Road Traffic Management Corporation (RTMC) and 
the South African Road Federation (SARF), who initiated annual Road Safety Conferences 
in 2011 and 2012 in support of the Global Plan. 
 
The use of VAS technology is considered to be in support of Activity Pillar 2 Safer Roads 
and Mobility, which promotes the improvement of road infrastructure, since it raises the 
inherent safety and protective quality of road networks for the benefit of all road users, 
especially vulnerable road users (World Health Organisation, 2011). 
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2.1.1.2 STATISTICS AND TRENDS 
The 2012 Road Safety Conference was held in Boksburg (South Africa) on 23 and 
24 October 2012 (Road Traffic Management Corporation & South African Road Federation, 
2012), in support of the Global Plan for the Decade of Action for Road Safety 2011 – 2020. 
This was the most recent road safety conference held in South Africa at the time of this 
research. 
 
At this conference, Dr Martin Ekeke Monono from the WHO gave a presentation on road 
safety from a global perspective (Ekeke Monono, 2012). The key statistics and trends are 
summarised below: 
 Each year more than 1.2 million people die worldwide as a result of road traffic crashes, 
which is more than 3000 deaths each day.  
 90% of road traffic fatalities and injuries occur in low-income and middle-income 
countries, which collectively have only 48% of the world’s registered vehicles. 
 65% of fatalities involve pedestrians and 35% of pedestrian deaths are children.  
 46% of the road traffic fatalities are pedestrians, cyclists and motorcyclists. 
 Africa and the Eastern Mediterranean have the highest rates of road traffic injury 
fatalities (32.2 fatalities per 100 000 population), as shown in the following table. The 
world average is 18.8 fatalities per 100 000 population. 
Table 2-1: Road Traffic Injury Fatalities per 100 000 Population by WHO Region and 
Income Group 
WHO Region High-income Middle-income Low-income Total 
African - 32.2 32.3 32.2 
The Americas 13.4 17.3 - 15.8 
South-East Asia - 16.7 16.5 16.6 
European 7.9 19.3 12.2 13.4 
Eastern 
Mediterranean 
28.5 35.8 27.5 32.2 
Western Pacific 7.2 16.9 15.6 15.7 
Global 10.3 19.5 21.5 18.8 
(Source: Ekeke Monono, 2012) 
 
 20 – 50 million non-fatal road traffic injuries occur annually resulting in hundreds of 
thousands of people being left with permanent disabilities. 
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 In 2004, road traffic injuries were ranked as the 9th leading cause of death globally. By 
2030 it is estimated that it will be the 5th leading cause of death, resulting in an 
estimated 2,4 million deaths each year. 
 
Measures that the WHO found to be most effective at improving road safety are the 
following: 
 Drink-driving laws – 1:56 cost benefit ratio for random breath testing. 
 Speed reduction and enforcement – for every 1 km/h increase in speed, there is a 3% 
increase in crash risk and a 5% increase in fatal crash risk. According to the WHO, the 
cost-benefit ratios of speed cameras are between 1:1 and 1:27. 
 Helmets – 1:1.3 to 1:16 cost benefit ratio. 
 Seat belts and child restraints – 1:3 to 1:8 cost benefit ratio. 
Other measures also contributing to road safety are: 
 Low cost engineering measures – for example separated traffic lanes. 
 Safer vehicles – for example crash protective designs. 
 Pre-hospital and trauma care – for example dedicated pre-hospital trauma care 
telephone number. 
 
The poor state of road safety on a global scale is considered to be, in part, as a result of 
rapid increases in motorisation without sufficient improvement in road safety strategies and 
land use planning. According to the WHO, a reduction of road traffic fatalities and injuries 
would assist to reduce suffering, unlock growth and free resources for more productive use 
(World Health Organisation, 2011). 
2.1.2 SOUTH AFRICA 
2.1.2.1 ROAD TRAFFIC MANAGEMENT CORPORATION 
The RTMC was established in terms of Section 3 of the Road Traffic Management 
Corporation Act, No. 20 of 1999 (Road Traffic Management Corporation Act 20 of 1999, 
1999), for co-operative and coordinated strategic planning, regulation, facilitation and law 
enforcement in respect of road traffic matters by the national, provincial and local spheres of 
government (Road Traffic Management Corporation, 2012). 
 
The RTMC commenced its operations in April 2005 with the main purpose to pool powers 
and resources to eliminate the fragmentation of responsibilities for all aspects of road traffic 
management across the various levels of government in South Africa, and to bring a 
professional approach and improved confidence into the entire system.  
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The RTMC faces tough challenges, namely to fight lawlessness on South African roads, to 
improve the overall safety of road users and to encourage responsible road usage 
behaviour. The RTMC has a mandate to establish and run an effective road management 
system to ensure the safety and quality of life of all citizens. It is however a shared 
responsibility between government, business, community groups and individuals. 
2.1.2.2 ANNUAL ROAD SAFETY CONFERENCE 
Following the launch of the Global Plan for the Decade of Action for Road Safety 2011 -
 2020 on 11 May 2011 by the United Nations, the RTMC and the SARF initiated the first 
annual Road Safety Conference on 7 and 8 June 2011 in the City of Tshwane, South Africa 
(Road Traffic Management Corporation & South African Road Federation, 2011). 
 
The purpose of this conference was to deliberate on measures and actions that could be 
taken with regard to the strengthening of institutional capacity, provision of safe road 
infrastructure, safer vehicles, safer road users, including education, awareness and 
enforcement, which would ensure that fatalities and serious injuries are reduced significantly 
over the period 2011 – 2020. 
 
The conference themes included initiatives that would improve road safety in line with the 
objectives of the Global Plan. The conference programme was divided into the following 
thematic groups, as per the five pillars of the Global Plan. The categories were: 
 Pillar 1: Road Safety Management 
 Pillar 2: Safer Roads and Mobility 
 Pillar 3: Safer Vehicles 
 Pillar 4: Safer Road Users 
 Pillar 5: Post-crash Responses 
 
The conference resolutions were recorded in a Conference Declaration and Action Plan 
(Road Traffic Management Corporation & South African Road Federation, 2011), which 
would be used to evaluate progress on an annual basis. A resolution was made under Pillar 
2: Safer Roads and Mobility: Road Safety Designs and Standards, which states that “a safe 
physical environment be established through low cost improvements and measures, e.g. 
pedestrian crossings, traffic circles, speed humps and lowering of speed limits” (Road Traffic 
Management Corporation & South African Road Federation, 2011). This research is 
considered to be in support of the objective of this resolution. 
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From the various discussions and presentations that took place at the 2011 Road Safety 
Conference, it was concluded that in general the road safety situation in South Africa was in 
a poor state.  It is therefore critical that effective road safety initiatives be introduced, and to 
evaluate and focus on road safety initiatives that are already in place, to improve road safety 
in South Africa over the period 2011 – 2020. 
 
The 2012 Road Safety Conference was held in Boksburg on 23 and 24 October 2012, and 
was a follow up on the first Road Safety Conference held in June 2011. The 2011 
Conference Declaration and Action Plan was used as reference document for the 
conference in terms of reporting back on initiatives that emanated from the plan and 
achievements during the past year. The challenges experienced were also discussed in an 
effort to unblock possible stumbling blocks (Road Traffic Management Corporation & South 
African Road Federation, 2012). 
 
The themes of the 2012 Road Safety Conference were again aligned to the five pillars of the 
Global Plan for the Decade of Action for Road Safety 2011 – 2020. Subsequent to the 2011 
Road Safety Conference, five sub-committees were established to take responsibility for 
each the five pillars of the Global Plan. At the 2012 Road Safety Conference, the 
chairperson of each sub-committee provided information regarding the committee’s 
compilation, the actions identified, progress to date, challenges faced and the way forward. 
 
Feedback regarding the resolutions of Pillar 2: Safer Roads and Mobility: Road Safety 
Designs and Standards included the following action items, as identified by the relevant sub-
committee (Labuschagne, 2012): 
 Road Safety Audits to be given priority and corrective actions to be implemented. 
 Development of road safety master plans to identify hazardous locations. 
 Road safety funding model to be developed for submission to National Treasury by 
Department of Transport. 
 Development of specialist road safety courses for practitioners. 
 
These action items are considered to still be in early developmental stages. It may therefore 
still take an unknown period of time before they transpire into measures that will assist the 
establishment of a safe physical environment for road users, in support of the resolutions 
made at the 2011 Road Safety Conference. 
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From the various discussions and presentations that took place at the 2012 Road Safety 
Conference, it was concluded that there are some pockets of excellence within South Africa 
that have shown positive progress towards improving road safety. This was however 
overshadowed by the fact that the road safety situation in South Africa deteriorated even 
further over the 2011 – 2012 period, based on road safety statistics presented by the RTMC.  
 
Two major inadequacies that were identified included limited funding availability for road 
safety initiatives and a lack of road safety education throughout the country (Road Traffic 
Management Corporation & South African Road Federation, 2012). 
2.1.2.3 2015 ROAD TRAFFIC SAFETY MANAGEMENT PLAN 
The RTMC publishes annual road traffic reports that contain information on road safety 
statistics, trends, road users and vehicles in South Africa. At the time of this research, the 
March 2011 Road Traffic Report (Road Traffic Management Corporation, 2011) was the 
latest report published by the RTMC covering the review period March 2010 to March 2011. 
 
The 2011 Road Traffic Report makes reference to the RTMC’s 2015 Road Traffic Safety 
Management Plan. One of the goals of this plan is to reduce the rate of accident fatalities 
arising from road and other transport modes by 50% by 2015. The number of fatalities for 
the year 2007 is used as the benchmark on which the 50% reduction is based (Road Traffic 
Management Corporation, 2011). 
 
In April 2006, Ministers of Transport for African countries accepted the Millennium Goals for 
the Transport Sector in Africa by 2014, as approved by the Heads of State for adoption by 
the United Nations. One of the goals is to reduce the rate of accident fatalities from road and 
other transport by half by 2014 (Ribbens, 2012). 
 
The 2011 Road Traffic Report includes an evaluation of progress towards achieving the 50% 
fatality reduction goal for the period March 2010 to March 2011, as shown in Table 2-2. 
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Table 2-2: Achievement of 2015 Plan Goal to reduce road fatalities by 50% by 2015 
Rolling 12 Month Number of Road Fatalities per Province  
Month Item GA KZ WC EC FS MP NW LI NC RSA 
Mar 
2010 
Target 2824 2133 1420 1410 967 1534 1078 1182 327 12875 
Actual 2426 2795 1307 1517 1098 1651 1204 1554 370 13923 
Difference -398 661 -113 107 131 118 126 372 43 1048 
% Diff -14,10 31,00 -7,96 7,59 13,58 7,66 11,73 31,43 13,23 8,14 
Jun 
2010 
Target 2774 2096 1395 1385 950 1507 1059 1161 321 12646 
Actual 2248 2752 1349 1763 1154 1589 1152 1511 411 13929 
Difference -527 656 -45 379 204 83 93 349 90 1282 
% Diff -18,98 31,31 -3,24 27,35 21,48 5,48 8,80 30,10 28,01 10,14 
Sep 
2010 
Target 2725 2058 1370 1360 933 1480 1040 1141 315 12422 
Actual 2272 2709 1332 1786 1167 1603 1172 1553 411 14005 
Difference -453 651 -38 426 234 124 132 412 96 1583 
% Diff -16,64 31,63 -2,78 31,36 25,04 8,35 12,67 36,13 30,40 12,75 
Dec 
2010 
Target 2677 2022 1346 1336 914 1454 1022 1120 310 12201 
Actual 2181 2788 1323 1784 1169 1591 1159 1528 446 13967 
Difference -496 766 -23 448 253 137 137 407 136 1766 
% Diff -18,53 37,87 -1,71 33,57 27,58 9,43 13,43 36,35 44,03 14,47 
Mar 
2011 
Target 2625 1983 1320 1310 899 1426 1002 1099 304 11968 
Actual 2318 2741 1258 1827 1074 1594 1096 1522 376 13802 
Difference -307 758 -62 516 176 168 91 426 72 1834 
% Diff -11,70 38,20 -4,71 39,40 19,52 11,80 9,10 38,49 23,63 15,32 
Table Notes:     (Source: Road Traffic Management Corporation, 2011, p. 8) 
1. GA = Gauteng; KZ = KwaZulu-Natal; WC = Western Cape; EC = Eastern Cape; 
FS = Free State; MP = Mpumalanga; NW = North West; LI = Limpopo; NC = Northern Cape; 
RSA = Republic of South Africa. 
 
Although some provinces have shown an improvement, the figures on a national level 
indicate that the country’s performance towards the 50% fatality reduction goal deteriorated 
over the review period. In March 2010, the fatality figure was 8.14% higher than the target 
figure, and by March 2011 the fatality figure was 15.32% higher than the target figure.  
 
The results are concerning given that in December 2008 the national fatality figure was 
0.99% below the target figure (Road Traffic Management Corporation, 2009). South Africa’s 
performance towards achieving the 50% fatality reduction goal by 2015 has deteriorated 
since 2008 and therefore, based on the available information, this goal is considered to be 
unachievable in the remaining time period. 
2.1.2.4 STATISTICS AND TRENDS 
At the 2012 Road Safety Conference, held in Boksburg (South Africa) on 23 and 24 October 
2012, Mr Collins Letsoalo (Acting CEO) from the RTMC presented the State of the Road 
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Safety Report, which contained the road safety statistics and trends for the latest review 
period, March 2011 to March 2012 (Letsoalo, 2012). 
 
The information relative to this research has been summarised below, with the emphasis 
being on fatal road traffic crash statistics and trends at a national level. This information 
therefore supersedes the relevant statistical information contained in the 2011 Road Traffic 
Report, although an official 2012 Road Traffic Report was not yet published by the RTMC at 
the time of this research. No updated information was however presented regarding 
progress towards achieving the 50% fatality reduction goal for the period March 2011 to 
March 2012. 
 
Road Network 
The South African road network is estimated to be 750 000 km in length, consisting of the 
following: 
 National roads (2%) 
 Provincial roads (46%) 
 Metropolitan and rural roads (52%) 
 
Vehicle and Driver Population 
There has been limited growth in the number of registered vehicles from 2011 to 2012, as 
can be seen in Table 2-3. The 2011 Road Traffic Report indicates that 9 945 021 vehicles 
were registered in South Africa on 31 March 2011. According to the 2012 statistics, 63.9% of 
registered vehicles were cars and 22.6% were light delivery vehicles / bakkies. The largest 
percentage of vehicle population was located in the Gauteng province (38.9%), followed by 
the Western Cape (16.2%) and KwaZulu-Natal (13.6%). 
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Table 2-3: Percentage Vehicle Population 2011 - 2012 
 
(Source: Letsoalo, 2012, p. 32) 
 
The driver population grew significantly over the 5 year period from 2008 to 2012, as can be 
seen in Table 2-4. Driver’s licence category C1 (motor vehicle, bus, minibus or goods 
vehicle with a gross vehicle mass 3 500 kg – 16 000 kg) has experienced a high growth in 
comparison to the other categories, followed by category B (motor vehicle, minibus, bus and 
goods vehicle, with a gross vehicle mass not exceeding 3 500 kg). 
Table 2-4: Driver Population 2008 - 2012 
 
(Source: Letsoalo, 2012, p. 20) 
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Fatal Road Traffic Crashes and Fatalities 
South Africa is experiencing an unacceptably high level of fatal road crashes, which leads to 
a high fatality rate (approximately 40 deaths per day). As a result, the country has one of the 
highest per capita rate of road fatalities in the world with 27 fatalities / 100 000 human 
population. The global average is 10.3 fatalities / 100 000 human population. 
 
The annual road fatality figures from 2006 to 2012 indicated a downward trend over this 
period, with the exception of 2006 – 2007 that showed an increase, as can be seen in 
Table 2-5. The figures appear to have stabilised from 2009 – 2012 but are still considered to 
be very high. The RTMC identified the following reasons for the stabilisation of the annual 
road fatality figures: 
 Economic recession 
 2010 FIFA Soccer World Cup event 
 Heightened law enforcement 
Table 2-5: Number of Road Fatalities 2006 - 2012 
 
(Source: Letsoalo, 2012, p. 6) 
 
From the above it is evident that the number of fatalities decreased by 385 (-2.7%) over the 
seven year period from 2006 to 2012. From 2009 to 2012 there has been a 225 (1.6%) 
increase, and most recently a 130 (0.9%) increase from 2011 to 2012. 
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At the 2012 Road Safety Conference, the RTMC also stated that the actual number of road 
fatalities could be much higher than the recorded figures, possibly in the region of 18 000 
fatalities for 2011 – 2012. The main reason for this discrepancy identified by the RTMC was 
the inaccurate data collection methods that are currently in practice in South Africa. 
 
Table 2-6 shows an increase in driver, pedestrian and cyclist fatalities, with a decrease in 
passenger fatalities for the period 2011 to 2012. 
Table 2-6: Percentage Fatalities per Road User Group 2011 - 2012 
 
(Source: Letsoalo, 2012, p. 7) 
 
The 2011 – 2012 road fatality statistics indicate that 80% of fatalities were adult males in the 
age category 19 – 34 years old. The majority of fatalities in the driver road user group were 
aged 25 – 34 years old. The majority of fatalities in the passenger road user group were 
females who relied on public transport vehicles. Children were vulnerable as both 
pedestrians and passengers, whilst cyclists and motorcyclists continued to be vulnerable as 
well. 
 
The majority of fatal crashes occurred between Thursday and Monday morning, which is the 
time of the week when most people attend functions and undertake long distance trips. The 
highest number of fatal crashes (45% of daily total) occurred in the afternoon and evening 
between 16:00 and 22:00. The statistics furthermore indicate that 48.9% of fatalities took 
place on National roads, 36.5% on Provincial roads, and the remaining 14.6% on 
Metropolitan and rural roads. 
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The leading fatal crash types were identified as follow: 
 Head-on collision (41.3% of fatal crashes). 
 Single vehicle overturned (27.5% of fatal crashes). 
 Multiple vehicle crash (20.3% of fatal crashes). 
 
Contributory Factors 
The contributory factors in a road traffic crash are the key actions and failures that led 
directly to the actual crash. The leading contributory factors towards fatal road crashes are: 
 Human factor (93% of fatal crashes), for example vehicle speed too high for road 
circumstances; jay walking pedestrians; intoxicated driver or pedestrian. 
 Road and environment, for example defective street lighting; poor road signage or road 
markings; sharp bend; slippery road surface; stray animals. 
 Vehicle factor, for example poor vehicle maintenance; unroadworthy vehicles; smooth or 
burst tyres; overloading; faulty brakes. 
 
The leading human factors that contribute to fatal road crashes, as shown in the following 
figure, are: 
 Failure to keep a proper lookout, for example alertness. 
 Failure to control the vehicle, for example vehicle speed too high for road 
circumstances. 
 Unlawful and unsafe overtaking, for example traffic violations. 
Figure 2-3: Leading Human Factors Contributing to Fatal Crashes 
 
(Source: Letsoalo, 2012, p. 12) 
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Estimated Cost of Road Crashes 
In order to determine the financial impact of road traffic crashes on the South African 
economy, a monetary value is calculated for each type of crash and injury. Table 2-7, from 
the 2009 Road Traffic Report, reflects the estimated unit cost of crashes from 2002 to 2009. 
Table 2-7: Estimated Unit Cost (Rand) of Crashes 2002 – 2009  
Year Fatal Crash Major Crash Minor Crash Damage Only 
2002 R 876 198 R 345 247 R 189 331 R 52 700 
2003 R 920 007 R 362 509 R 198 797 R 55 335 
2004 R 966 008 R 380 635 R 208 737 R 58 102 
2005 R 1 014 308 R 399 666 R 219 174 R 61 007 
2006 R 1 065 024 R 419 650 R 230 133 R 64 057 
2007 R 1 118 275 R 440 632 R 241 639 R 67 260 
2008 R 1 174 189 R 462 664 R 253 721 R 70 623 
2009 R 1 232 898 R 485 797 R 266 407 R 74 154 
(Source: Road Traffic Management Corporation, 2009, p. 55) 
 
For the 2011 – 2012 period, the RTMC estimated the unit cost of a fatality to be 
US$ 749 000, the equivalent of R 5 992 000 based on a then currency exchange rate of 
R 8 (Rand) : $ 1 (Dollar). Therefore, the cost to the economy for the 13 932 fatalities that 
were recorded during 2011 – 2012 was approximately R 83 480 544 000 (R 83.5 billion). 
 
By also taking other road crash types (major / minor injuries and vehicle damage only) into 
consideration, the RTMC estimated that the total cost to the economy of all crash types in 
South Africa for 2011 – 2012 was in the region of R 307 billion. 
2.1.3 CONCLUSIONS 
According to the literature, the road safety situation is deteriorating rapidly, not only in South 
Africa but also on a global scale. According to the WHO, the reason for this global 
occurrence is considered to be, in part, as a result of rapid increases in motorisation without 
sufficient improvement in road safety strategies and poor land use planning (World Health 
Organisation, 2011).  
 
An example of poor land use planning is the segregation of communities by high order 
roads, which necessitates the residents to cross these high speed or heavily trafficked roads 
in order to access community facilities such as schools or shops. 
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The available literature also indicates that South Africa is experiencing an unacceptably high 
rate of fatal road traffic crashes, and the country is failing to meet the goal of the RTMC’s 
2015 Road Traffic Safety Management Plan (Road Traffic Management Corporation, 2011), 
which targets a 50% reduction in the rate of accident fatalities arising from road and other 
transport modes by 2015, with 2007 being the benchmark year.  
 
The Global Plan for the Decade of Action for Road Safety 2011 – 2020 (World Health 
Organisation, 2011), which was launched globally on 11 May 2011, has been prepared by 
the WHO, UN and other stakeholders in an attempt to improve road safety on a global scale. 
The management of vehicle speeds is one of numerous important interventions identified in 
the Global Plan. 
 
It is furthermore concluded from the available literature that a reduction in vehicle speeds will 
lead to a reduction in the number and severity of road traffic crashes, given that speeding is 
a leading contributory factor in the occurrence of road traffic crashes in South Africa. 
 
2.2 VEHICLE ACTIVATED SIGNS 
VAS are part of a range of measures currently used internationally to curb vehicle speeds, 
similar to measures like speed cameras, Variable Message Signs (VMS) and conventional 
traffic calming devices like speed humps.  
 
Research that compares measures like VAS, speed cameras and conventional traffic 
calming devices in terms of their effectiveness and / or feasibility could not be identified or 
sourced to add value to this research. The assumption is therefore made that such research 
may not exist. 
 
VAS have been proven technically effective and economically feasible to reduce vehicle 
speeds, prevent road traffic crashes and improve road safety in the County of Surrey (Surrey 
County Council, 2010), which supports speed management as an intervention identified in 
the Global Plan for the Decade of Action for Road Safety 2011 – 2020 to ultimately create a 
safe road transport system (World Health Organisation, 2011). 
2.2.1 OVERVIEW 
VAS are roadside electronic signs that display a message when they are activated by a 
sensor that has detected a vehicle, typically, exceeding the speed limit or exceeding the safe 
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travel speed (based on road geometry) on a section of road, especially when approaching a 
hazardous condition, for example a sharp bend or intersection.  
 
VAS is a form of technology that combines information and communication technology with 
transport infrastructure, and it is therefore classified as a form of Intelligent Transportation 
System (ITS) technology. 
 
VAS are used in locations where conventional road signage alone may be ineffective in 
reducing vehicle speeds or warn drivers of a specific hazard, for example in high crash risk 
locations VAS can act as a supplementary measure to add emphasis to or improve visibility 
of the conventional sign. VAS reduce the risk of road traffic crashes occurring through visual 
interaction with drivers, thus simultaneously improving road safety for all road users in the 
immediate area. 
 
VAS are also used to protect road infrastructure by warning drivers of inappropriate vertical 
clearances or weight limitations applicable to the type of vehicle they are driving. An 
overheight vehicle detection system at a bridge, as shown in the following figure, is an 
example of such a system that utilises VAS technology. The focus of this research is 
however on the use of VAS to reduce vehicle speeds. 
Figure 2-4: Overheight Vehicle VAS 
 
(Source: Dambach UK Ltd, n.d.) 
 
From a functional point of view, VAS are distinctly different from electronic VMS, since these 
two sign types have different modes of operation and application. VMS tend to be larger in 
size and usually display a changeable information message to motorists, as shown in 
Figure 2-5. These signs normally form part of a network of signs linked to a traffic control 
room where operators use the VMS to inform or control traffic on the relevant roads. 
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Section 2.4.2, South Africa, elaborates further on the typical uses of VMS in relation to VAS, 
as well as the legislation regulating the use of these signs on public roads in South Africa. 
Figure 2-5: Variable Message Sign 
 
(Source: Swarco Traffic Ltd, 2013) 
 
The following information has been summarised from the VAS Good Practice Guide (Surrey 
County Council, 2009) prepared by Surrey Country Council in the United Kingdom. This 
guide is considered to provide a good general overview of how VAS can be applied. 
2.2.2 VAS TYPES AND PURPOSE 
VAS are normally used to encourage a driver to reduce speed by displaying an advisory 
message, typically ‘Slow Down’, together with a relevant speed limit or warning sign. The 
use of flashing lights, referred to as wig-wags in the United Kingdom, is optional but 
recommended in order to draw a driver’s attention. The text message and flashing lights are 
normally amber in colour. 
 
Table 2-8 presents the typical VAS types and their purposes. 
 
VAS also have the ability to perform traffic surveys as a secondary function through the use 
of an optional built-in traffic detection radar, which collects constant traffic data (time, date, 
speed) that are downloadable. 
 
Appendix A contains additional examples of typical VAS installations and their usage. 
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Table 2-8: Typical VAS Types and Purpose 
VAS Type Purpose Typical Example 
Speed Regulatory Sign 
Speed Enforcing: 
 Used to encourage a driver to 
reduce speed by displaying a 
specific message, for example 
‘Slow Down’ together with the 
speed limit. 
 
Warning Sign 
Warning of a Hazard: 
Used to warn drivers of a 
speed camera ahead if they 
are exceeding the speed limit, 
or to display other messages 
and warning signs relating to 
road safety, for example sharp 
bend or intersection ahead. 
 
(Source: Surrey County Council, 2009) 
2.2.3 SIGN OPERATION 
Sign activation is triggered once a vehicle has been detected travelling in excess of the 
programmable speed limit set within the sign. Vehicle speed detection is optimised by the 
use of a microwave vehicle detector normally placed on the top of the sign, but it can also be 
housed inside the sign face. The signal generated can activate a ‘delay-on’ timer (delaying 
the illumination of the warning message for a few seconds) but normally the sign activates 
immediately illuminating the warning message and flashing lights (wig-wags) if fitted. 
2.2.4 TYPES OF VAS SITES 
VAS are used for the following types of site installations: 
 Permanent – Large size VAS on signpost. 
 Semi-permanent – Medium size VAS on signpost. Used on site for 4 to 6 months at a 
time, but can be left for as long as required. 
 Temporary – Small size VAS on signpost or street lighting pole. Used for short periods 
of at least 1 month. 
 Mobile – Mini size VAS on signpost or street lighting column. Used for short periods. 
This type also include small / medium / large size VAS fitted to ‘A’-frames, car roofs, 
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trailers or truck beds, powered by a vehicle, battery, solar or generator. Ideal for 
roadworks sites, special events or at schools with frequent speeding problems. 
 
VAS are used on all road types, for example national roads, arterial roads, collector roads 
and local streets, including single and dual carriageway roads. 
2.2.5 POWER SUPPLIES 
VAS utilise the following power supplies: 
 Electrical feed – Power is taken from the nearest electrical supply, which is often a 
street lighting column.  
 Solar – Power is taken from the sun via a solar panel, which is installed on top of the 
VAS unit. Internal batteries are charged by this system during the day and thereafter 
used at night.  
 Wind – Power is taken from wind energy via a turbine, which is installed on top of the 
VAS unit. Internal batteries are charged by this system and used when there is little or 
no wind.  
 Battery – Power is taken from a rechargeable battery pack situated inside the VAS.  
2.2.6 BENEFITS 
The various types of VAS all have different benefits: 
 Effectiveness – Some reports and case studies carried out in the United Kingdom have 
shown that where VAS are used an average speed reduction of 10-15% and an average 
injury reduction of 30% were achieved (Surrey County Council, 2009). A more detailed 
discussion regarding the effectiveness of VAS is included in Chapter 3, Methodology, 
and Chapter 4, Results and Discussions. 
 Traffic Calming – Temporary small and mobile mini VAS can be moved from site to site 
and are a quick, inexpensive and effective way of dealing with speeding problems and 
crashes caused by excessive speed. This reduces the need for other traffic calming 
measures like speed humps or rumble bumps, and is therefore considered to be a cost 
saving measure. 
 Traffic Data – Permanent VAS sites can provide constant traffic data, which can be 
analysed to identify trends and monitor the effectiveness of the permanent installation. 
The cost of collecting traffic data via a VAS is considered cheaper than obtaining traffic 
data via a conventional traffic survey company. 
 Financial – In the United Kingdom, the cost saving as a result of the reduced number 
and severity of road traffic crashes has been proven to outweigh VAS installation and 
maintenance costs. 
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 Environmental – Steadier vehicle speeds help to lower fuel consumption and thus 
decrease emissions. Lower vehicle speeds also create a less intimidating environment 
for vulnerable road users like pedestrians and cyclists. 
2.2.7 CONCERNS AND PROBLEMS 
Some drivers think that if you activate a VAS then you will be fined in the same way as a 
speed camera. This is not the case, although some VAS are installed in advance of speed 
cameras and give the driver the chance to slow down if they are exceeding the speed limit. If 
a VAS is installed for this purpose it will typically display a speed camera symbol either on its 
own or with the speed limit. 
 
VAS could increase sign clutter along roads if installed in addition to existing road signage. 
VAS should therefore be used selectively and be well positioned on site to avoid sign clutter. 
In areas where a high concentration of signage is present, the existing signage should be 
reviewed in order to reduce sign clutter prior to the installation of a VAS. 
 
Vandalism may occur to the sign face, speed detection radar or solar panel (if fitted). VAS 
should therefore not be installed in areas considered to be at high risk of vandalism. 
2.2.8 MAINTENANCE 
The regular maintenance of VAS is necessary to ensure the signs operate effectively, which 
normally forms part of the initial product warranties offered by VAS manufacturers. VAS 
manufacturers also tend to offer maintenance contracts at a fee upon expiry of the initial 
warranty period, which is typically two years. 
 
It is considered good practice to inspect VAS at least once every 6 months in order to 
maintain the effectiveness of these signs. Problems caused by passing vehicles, dirt and 
foliage can be avoided by carefully selecting VAS sites, the verge position and mounting 
height. 
 
Typical checks that are carried out at installed VAS are: 
 Microwave vehicle detector head (if present) must be clean and have unobstructed view 
of the detection location, 
 Signface must be clean and correctly aligned to give approaching vehicles an optimal 
view of the sign, 
 All Light Emitting Diode (LED) elements of the sign must be functioning, 
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 All foliage in proximity of the sign must be trimmed back to ensure VAS detect 
approaching vehicles correctly. 
 
2.3 USE OF VEHICLE ACTIVATED SIGNS BY SURREY COUNTY COUNCIL 
2.3.1 BACKGROUND 
SCC is the county council that governs the non-metropolitan county of Surrey in the south of 
England. The council is responsible for a number of local public services in Surrey. These 
include the standard responsibilities of county councils in England and Wales such as 
transport and highway management, waste disposal (but not collection) and education 
(Wikipedia, 2013). 
 
There are 11 borough or district councils that govern at a more local level than SCC, namely: 
 Elmbridge Borough Council 
 Epsom and Ewell Borough Council 
 Guildford Borough Council 
 Mole Valley District Council 
 Reigate and Banstead Borough Council 
 Runnymede Borough Council 
 Spelthorne Borough Council 
 Surrey Heath Borough Council 
 Tandridge District Council 
 Waverley Borough Council 
 Woking Borough Council 
 
Figure 2-6 shows the locations of the various borough and district councils that constitute 
SCC. 
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Figure 2-6: Surrey County Council map 
 
(Source: Surrey County Council, 2013) 
2.3.2 VEHICLE ACTIVATED SIGNS IN SURREY 
SCC started using VAS on their road network in April 1992. The initial VAS were warning 
signs that formed part of overheight vehicle detection system installed at a number of 
bridges throughout the county. Only a handful of VAS were installed in Surrey until April 
2002, when 8 signs were installed as part of a Transport Research Laboratory (TRL) 
initiative along the A320 road between Guildford (Guildford Borough) and Chertsey 
(Runnymede Borough) (Surrey County Council, 2010). 
 
In 2003, 5 more VAS were installed, followed by 16 signs in 2004 and 33 signs in 2005. By 
2005 there were a total of 68 VAS installations throughout Surrey, which included signs 
funded by the Surrey High Sheriff. Further VAS initiatives led to a total of 264 VAS 
installations at 161 sites in Surrey by April 2008. By June 2009 there were over 500 VAS 
installations in Surrey. 
 
At the time of introducing the first VAS, SCC partnered with the University of Surrey to 
research which aspects stimulate or influence particular road user behaviour. This research 
included the effects of different types of messages, for example fixed or variable messages; 
size and colours of words and images; the types of media used; how messages were best 
delivered to motorists; and why people react differently to the same message (Williams, 
personal communication, 2012). 
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SCC operates a variety of different types of VAS throughout the county, namely: 
 Speed limit - VAS reminder of the speed limit on a route. 
 Safety Camera - VAS warning of a speed camera in an area, in conjunction with Surrey 
Safety Camera Partnership initiative. 
 Warning - VAS informing about hazard in road or other hazard. 
 Chevron - VAS indicating a bend in the road ahead. 
 Overheight vehicle - VAS warning of a height restriction. 
 Horse crossing - VAS indicating a horse crossing location. 
 Mobile VAS - VAS that can be moved from site to site. 
 
The following figure shows as an example the use of two VAS on the approach to a sharp 
bend on the A24 London Road, a higher order dual carriageway road, midway between the 
towns of Leatherhead and Dorking in the Mole Valley district of Surrey. Each VAS display a 
50 mph speed limit sign at the top with a speed camera warning sign below it. 
Figure 2-7: VAS usage on A24 London Road in Mole Valley, Surrey 
 
(Source: Google Earth, 2013) 
 
In September 2009, SCC set up a framework of approved VAS suppliers following strict 
procurement and tender procedures. The framework was created in order to provide 
consistency and efficiency for buying, installing and maintaining VAS around Surrey. Six 
companies were selected as the only suppliers that SCC may use when buying new VAS for 
the period 2009 – 2013. 
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In December 2009, SCC completed the first phase of a VAS effectiveness study that 
involved over 200 signs. The details and results from this study were published in August 
2010, and are discussed in more detail in Chapter 3, Methodology, and Chapter 4, Results 
and Discussions. At the same time, SCC indicated that a second phase VAS effectiveness 
study was underway, which involved a further 200 signs. Completion of this study was 
scheduled for December 2011. 
 
The above VAS related information is available to Surrey residents and the general public 
via the SCC website at: www.surreycc.gov.uk/roads-and-transport/road-safety/vehicle-
activated-signs-vas/vehicle-activated-signs-in-surrey. 
2.3.3 VAS GOOD PRACTICE GUIDE 
In 2006, SCC developed a VAS Good Practice Guide based on guidance information 
published in March 2003 by the Department for Transport (United Kingdom) in Traffic 
Advisory Leaflet 1/03 (Surrey County Council, 2012). The Traffic Advisory Leaflet, titled 
Vehicle Activated Signs, describes the range of VAS available and the conditions under 
which they should be used (Department for Transport, 2003). 
 
The VAS Good Practice Guide was updated in December 2009 and a copy is included in 
Appendix B. The guide provides a general overview of VAS and their uses, along with 
consultation requirements, good practice principles, and monitoring and maintenance 
policies. 
 
The VAS Good Practice Guide is accessible to Surrey residents and the general public via 
the SCC website, and it assists to inform residents of VAS operations, SCC guidelines and 
installation warrants. An online reporting form is also available on the SCC website for 
residents who wish to report a broken or faulty VAS on a road in Surrey. 
2.3.4 TECHNICAL ASPECTS OF VAS 
The SCC website contains information on various technical aspects related to VAS. These 
include VAS buying (procurement), maintenance and legal issues. SCC policies and 
procedures are summarised under these three headings, which serve to inform Surrey 
residents and the general public (Surrey County Council, 2012). 
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2.4 SIGNAGE REGULATIONS 
Since VAS are classified as road traffic signs, they have to comply with the relevant road 
traffic sign regulations applicable to the country in which they are used. 
2.4.1 UNITED KINGDOM 
In the United Kingdom, all road traffic signs placed on a public highway must conform to the 
national regulations in term of size, colour and type stated in the Traffic Signs Regulations 
and General Directions document (Road Traffic: The Traffic Signs..., 2002), which is 
commonly abbreviated to TSRGD. The TSRGD is the law that sets out the design and 
conditions of use of official road traffic signs that can be lawfully placed on or near roads in 
England, Scotland, Wales and the Isle of Man.  
 
To ensure compliance, VAS designs are approved by the Secretary of State who grants VAS 
manufacturers permission to produce and supply VAS for use on public roads as long as 
they comply with all government regulations. 
 
In March 2003, The Department for Transport (United Kingdom) published guidance 
information regarding VAS in Traffic Advisory Leaflet 1/03, titled Vehicle Activated Signs 
(Department for Transport, 2003). Appendix C contains a copy of Traffic Advisory Leaflet 
1/03: Vehicle Activated Signs. 
 
Traffic Advisory Leaflet 1/03 describes the range of VAS available and the conditions under 
which they should be used, including adherence with the relevant regulations. The leaflet 
also presents a limited range of warning signs, shown in Figure 2-8, that may be used as 
VAS and do not require special authorisation. The leaflet furthermore contains guideline 
information regarding VAS applications, installations and maintenance. 
  
Using Vehicle Activated Signs as an integrated measure to improve road safety in South Africa 2-27 
By Mr C Swanepoel (Student No.: 9756546) 
Figure 2-8: Signs Prescribed in Traffic Signs Regulations and General Directions 2002 
 
(Source: Department for Transport, 2003, p. 4) 
2.4.2 SOUTH AFRICA 
In South Africa, road traffic signs placed on public roads are regulated by the National Road 
Traffic Regulations 2000 (National Road Traffic Regulations 2000, 2000), as governed by 
the National Road Traffic Act, No. 93 of 1996 (National Road Traffic Act 93 of 1996, 1996). 
 
In the National Road Traffic Regulations 2000, Chapter 5 (Road Traffic Signs and General 
Speed Limits) Part 1 (Road Traffic Signs) Regulations 284 to 291 stipulates various aspects 
relating to the use of road traffic signs in South Africa, such as sign purpose, classification 
and types; manufacturing dimensions and colours; manner of display of road signs and 
traffic signals; et cetera. 
 
Regulations 284 to 291 of the National Road Traffic Regulations 2000 make reference to the 
South African Road Traffic Signs Manual (Department of Transport, 2012). The South 
African Road Traffic Signs Manual is the South African equivalent of the Traffic Signs 
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Regulations and General Directions (TSRGD) in the United Kingdom, and is commonly 
abbreviated to SARTSM. 
 
The SARTSM is part of a manual that was developed by South Africa for Southern African 
Development Community (SADC) member states, to harmonize road traffic signs and their 
supporting regulations throughout member states. The SADC Roads Traffic Signs Manual 
(3rd Edition) was published by the Department of Transport (South Africa) in the year 2000 
and was structured in four volumes, as described below. Volumes 1 and 4 are applicable to 
all SADC member states and Volumes 2 and 3 are applicable to South Africa only. The 
latest digitised version of this document, obtained as part of this research, was dated May 
2012. 
 
Volume 1: Uniform Traffic Control Devices 
Volume 1 contains detailed signing policy and design principles. The text covering each sign, 
marking and signal starts with a statement regarding the meaning, or significance, of the 
device. These statements are essentially the same as those given in the harmonized model 
road traffic sign regulations, prepared at the same time as Volume 1. The content of Volume 
1 provides an in depth description of the road traffic sign system and working detail on the 
use of each individual component of the system. 
 
Volume 2: Traffic Control Device Applications 
Volume 2 deals with the collective application of signs, markings, and signals for specific 
subject areas such as traffic accommodation at roadworks, tourism signing, public transport 
signing and signing for the control of heavy vehicles. 
 
Volume 3: Traffic Signal Design 
Volume 3 provides an in depth detail on the selection, installation, operation and control 
methods for traffic signals. 
 
Volume 4: Traffic Signs Design 
Volume 4 provides complete dimensional details, together with accurate scalable drawings, 
of all signs, markings and signals, including details of all letter types used on direction signs. 
 
The extent of reference to electronic road traffic signs in both the National Road Traffic 
Regulations 2000 and the SARTSM is limited to VMS.  
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The National Road Traffic Regulations 2000 defines a Variable Message Sign as “a road 
sign which is capable of varying its message by manual or remote control to display a 
different message to the message last displayed, and the road sign may be light reflecting or 
light emitting” (National Road Traffic Regulations 2000, 2000). 
 
Regulation 286A, Colours for manufacture of road traffic signs, of the National Road Traffic 
Regulations 2000 states the following (National Road Traffic Regulations 2000, 2000): 
(6) Light reflecting variable message road signs shall conform to the dimensional and colour 
requirements in this regulation.  
(7) (a) Light emitting variable message road signs may be used to display a regulatory, 
warning, guidance or information message.  
(b) Any light emitting variable message road sign which conveys a regulatory or warning 
message shall display the message -  
(i) in the same shape as the equivalent standard sign;  
(ii) with an illuminated red or white border as the case may be; and  
(iii) with an illuminated message in white letters, numbers or symbols on a semi-matt 
black background.  
(c) A combination of a standard road sign and a variable message road sign may be 
used. 
 
 
The SARTSM Volume 1 Chapter 9, of which the cover page is shown in the following figure, 
contains information regarding VMS.  
Figure 2-9: SARTSM Volume 1 Chapter 9: Variable Message Signs 
 
(Source: Department of Transport, 2012, p. 9.1) 
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According to Chapter 9, VMS may be used as a component of a Road Traffic and Safety 
Management System (Department of Transport, 2012). The type of sign covered by the term 
VMS varies extremely widely and range from manually operated STOP/GO signs to highly 
sophisticated, computer operated, gantry mounted fibre optic signs that display changeable 
information messages to motorists, examples of which are shown in the following figures. 
Figure 2-10: Back-to-Back Rotating Signs 
 
(Source: Department of Transport, 2012, p. 9.1.4) 
Figure 2-11: Rotating Plank Sign (Two Messages: Blank / R210) 
 
(Source: Department of Transport, 2012, p. 9.1.5) 
Figure 2-12: Gantry Mounted Regulatory VMS 
 
(Source: Department of Transport, 2012, p. 9.1.8) 
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The SARTSM Volume 1 Chapter 9 consists of the following sections and sub-sections that 
provide information regarding the use of VMS: 
(9.1) Introduction 
(9.1.1) General 
(9.1.2) Objectives of VMS 
(9.1.3) Applications of VMS 
(9.1.4) Types of VMS 
(9.1.5) VMS: Message Types 
(9.1.6) Colour Code for VMS 
(9.1.7) Manually Operated VMS 
(9.1.8) Electromechanical VMS 
(9.1.9) Electrical or Electronic VMS 
(9.1.10) Design Considerations for Electrical or Electronic VMS 
(9.1.11) VMS and Road Traffic and Safety Management 
 (9.2) Dimensions for VMS  
(9.2.1) General 
(9.2.2) Light Reflecting VMS 
(9.2.3) Light Emitting VMS 
 
In Volume 1 Chapter 9 Section 9.1.3, Applications of VMS, of the SARTSM it is stated that 
the application of VMS in the traffic and transportation field includes hazard warning and 
speed regulation / advice applications, in addition to various other applications (Department 
of Transport, 2012).  
 
Volume 1 Chapter 9 Section 9.1.4, Types of VMS, of the SARTSM indicates that the range 
of VMS types is large and includes electrical and electronic light emitting sign types 
(Department of Transport, 2012). 
 
 
As indicated in Section 2.2.1, Overview, from a functional point of view, Vehicle Activated 
Signs are distinctly different from conventional Variable Message Signs, having different 
modes of operation and application. 
 
VAS are roadside electronic signs that display a message when they are activated by a 
sensor that has detected a vehicle, typically, exceeding the speed limit or exceeding the safe 
travel speed (based on road geometry) on a section of road, especially when there is a 
hazard ahead. 
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VMS are however used to primarily improve road safety by giving motorists advance warning 
of conditions that may result in traffic queues, thus reducing the risk of road traffic crashes 
occurring. An example of this use is when a VMS displays the message ‘Queues Ahead’ to 
warn the drivers of free flowing vehicles that they are approaching stationary queuing 
vehicles. 
 
A secondary function of VMS is to optimise the utilization of road capacity, thus reducing the 
cost of traffic congestion, by distributing traffic more evenly in a road network, achieving 
stable traffic flow conditions, and avoiding localised congestion. An example of this use is 
when a VMS displays a recommended travel speed (normally less than the speed limit 
applicable to the particular road) to drivers, which if adhered to enables a stable flow of 
traffic on the road with limited localised congestion. 
 
However, in terms of the definition, applications and types of VMS referred to in the National 
Road Traffic Regulations 2000 and the SARTSM, light emitting VAS can be classified as a 
type of VMS, since these regulatory documents do not make specific reference to the term 
‘Vehicle Activated Signs’. The assumption is made that the term ‘Vehicle Activated Signs’ 
was not commonly used in South Africa at the time of compiling these regulatory documents. 
The use of light emitting VAS on public roads in South Africa is therefore considered 
permissible, provided the signs comply with the specifications contained in the relevant 
regulatory documents. 
 
Volume 1 Chapter 9, Variable Message Signs, is the only part of the SARTSM that covers 
the use of electronic road signs. Volume 1 Chapter 9 Section 9.2, Dimensions for VMS, of 
the SARTSM presents dimensional details for the design of light emitting VMS, which 
include for example character heights, the use of illuminated matrixes, fibre optic light point 
spacings, et cetera (Department of Transport, 2012). 
 
The content of Volume 1 Chapter 9 of the May 2012 digitised version of the SARTSM is 
considered to be aged, since it is the same as the content of the older 1997 version of the 
manual, indicating a lack of updating. Given that this type of sign-technology is continuously 
developing, it is considered reasonable to assume that some parts of Chapter 9 may by now 
be out of date due to the time laps between these two versions. 
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However, until Volume 1 Chapter 9 of the SARTSM is updated by the Department of 
Transport, it remains the official document governing the use of road signs, and particularly 
electronic road signs, on public roads in South Africa. 
 
It is stated in Volume 1 Chapter 9 Section 9.2.1, General, of the SARTSM that at the time of 
publishing Volume 1 Chapter 9, the design of VMS was in a developing stage worldwide, 
and although standards were being developed by the International Commission on 
Illumination, it was not yet universally accepted. It is furthermore stated that the number of 
installations of light emitting VMS in South Africa, from which local knowledge could be 
gained, was very limited at the time of publishing this document (Department of Transport, 
2012). 
 
Section 9.2.1 also states that until such time that local research indicates otherwise, any 
regulatory or warning sign provided as part of a light reflecting or light emitting VMS shall 
conform to the diameter or side length dimensional requirements for standard regulatory or 
warning signs specified in the SARTSM (Department of Transport, 2012). These 
specifications would therefore also apply to the use of light emitting VAS in South Africa. 
 
2.5 CHAPTER SUMMARY 
Road safety is an aspect of major concern on road networks, not only on a local scale in 
South Africa, but also on a global scale. 
 
In an attempt to improve the global road safety situation, the World Health Organisation and 
the United Nations launched the Global Plan for the Decade of Action for Road Safety 2011 
– 2020 (World Health Organisation, 2011) on 11 May 2011. The Global Plan serves as a tool 
to support the development of national and local plans of action, while simultaneously 
providing a framework to allow coordinated activities at regional and global levels. It is 
directed at national and local governments, civil society and private companies willing to 
harmonise their activities towards reaching the common objective, while remaining generic 
and flexible to each country’s needs.  
 
The management of vehicle speeds is one of numerous important interventions identified in 
the Global Plan. Research carried out by the World Health Organisation indicates that as a 
vehicle’s speed increases, there is a resulting increase in the risk of a crash occurring, and 
an even greater risk of a fatal crash occurring. It is therefore accepted that the reduction of 
vehicles’ speeds will lead to a reduction in the number and severity of road traffic crashes. 
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South Africa is experiencing an unacceptably high rate of fatal road crashes, which leads to 
a high fatality rate of approximately 40 deaths per day. As a result, the country has one of 
the highest per capita rate of road fatalities in the world.  
 
The ‘human factor’ has been identified as the leading contributory factor in the majority of 
fatal road traffic crashes that occurred in South Africa during the period March 2011 to 
March 2012. Speeding has historically been one of the top human factors contributing to 
fatal road traffic crashes in South Africa. 
 
The Road Traffic Management Corporation estimated that the cost to the South African 
economy of the road fatalities recorded during March 2011 to March 2012 was 
approximately R 83.5 billion. By also taking other road crash types (major / minor injuries 
and vehicle damage only) into consideration, it was estimated that the total cost to the 
economy of all crash types in South Africa from March 2011 to March 2012 was 
approximately R 307 billion. 
 
The Road Traffic Management Corporation has in the past rolled out road safety initiatives in 
attempts to improve the local road safety situation. An example of this is the 2015 Road 
Traffic Safety Management Plan (Road Traffic Management Corporation, 2011). One of the 
goals of this plan is to reduce the rate of accident fatalities arising from road and other 
transport modes by 50% by 2015. The latest available information however indicates that on 
a national level the country’s performance towards achieving the 50% fatality reduction goal 
deteriorated since 2008, and this goal is now considered to be unachievable by 2015. 
 
Since the launch of the Global Plan for the Decade of Action for Road Safety 2011 – 2020, 
the Road Traffic Management Corporation and the South African Road Federation have 
initiated and facilitated two road safety conferences in South Africa in support of the Global 
Plan. The first conference was held in June 2011 and the second in October 2012, and have 
since become an annual event. The purpose of these conferences are to deliberate on 
measures and actions that could be taken with regard to the strengthening of institutional 
capacity, provision of safe road infrastructure, safer vehicles, safer road users, including 
education, awareness and enforcement, to ensure the reduction of fatalities and serious 
injuries over the period 2011 – 2020. 
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VAS are part of a range of measures currently used internationally to curb vehicle speeds, 
similar to measures like speed cameras, VMS and conventional traffic calming devices like 
speed humps. 
 
VAS have been proven technically effective and economically feasible to reduce vehicle 
speeds, prevent road traffic crashes and improve road safety in the County of Surrey (Surrey 
County Council, 2010), which supports speed management as an intervention identified in 
the Global Plan for the Decade of Action for Road Safety 2011 – 2020 to ultimately create a 
safe road transport system (World Health Organisation, 2011). 
 
VAS are roadside electronic signs that display a message when they are activated by a 
sensor that has detected a vehicle, typically, exceeding the speed limit or exceeding the safe 
travel speed (based on road geometry) on a section of road. VAS are normally used to 
reduce a driver’s speed by displaying a message, typically ‘Slow Down’, together with a 
relevant speed limit or warning sign. VAS therefore reduce the risk of road traffic crashes 
occurring through visual interaction with drivers, thus simultaneously improving road safety 
for all road users in the immediate area. 
 
VAS also have the ability to perform traffic surveys as a secondary function through the use 
of an optional built-in traffic detection radar. From a functional point of view VAS are 
distinctly different from VMS, since these two sign types have different modes of operation 
and application. 
 
SCC, located in the south of England, has over 20 years of experience with the use of VAS 
and has an extensive VAS programme in place with over 500 VAS installations throughout 
the County of Surrey (Surrey County Council, 2010). In 2006, SCC published their first VAS 
Good Practice Guide, which was based on guidance information published by the 
Department for Transport in the United Kingdom in 2003. The VAS Good Practice Guide 
(Surrey County Council, 2009) provides a general overview of VAS and their uses, along 
with consultation requirements, good practice principles, and monitoring and maintenance 
policies. 
 
In December 2009, SCC completed the first phase of a VAS effectiveness study that 
involved over 200 signs. The details and results from this study were published in August 
2010. At the same time, SCC also indicated that a second phase VAS effectiveness study 
was underway, which involved a further 200 signs. Completion of this study was scheduled 
for December 2011. 
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Since VAS are classified as road traffic signs, they have to comply with the relevant road 
traffic sign regulations applicable to the country in which they are used. In the United 
Kingdom, the Department for Transport published guidance information regarding the use of 
VAS in Traffic Advisory Leaflet 1/03, titled Vehicle Activated Signs. This document was 
published in March 2003 and describes the range of VAS available and the conditions under 
which they should be used, including adherence with the relevant road sign regulations. 
 
In South Africa, road traffic signs placed on public roads are regulated by the National Road 
Traffic Regulations 2000 (National Road Traffic Regulations 2000, 2000), as governed by 
the National Road Traffic Act, No. 93 of 1996 (National Road Traffic Act 93 of 1996, 1996). 
The South African Road Traffic Signs Manual  is the South African equivalent of the Traffic 
Signs Regulations and General Directions used in the United Kingdom (Department of 
Transport, 2012). 
 
The extent of reference to electronic road traffic signs in both the National Road Traffic 
Regulations 2000 and the SARTSM is limited to VMS.  In terms of the definition, applications 
and types of VMS referred to in the National Road Traffic Regulations 2000 and the 
SARTSM, light emitting VAS can be classified as a type of VMS, since these regulatory 
documents do not make specific reference to the term ‘Vehicle Activated Signs’. The use of 
light emitting VAS on public roads in South Africa is therefore considered permissible, 
provided the signs comply with the specifications contained in the relevant regulatory 
documents.  
 
Volume 1 Chapter 9, Variable Message Signs, is the only part of the SARTSM that covers 
the use of electronic road signs (Department of Transport, 2012). Although the content of 
Volume 1 Chapter 9 of the May 2012 digitised version of the SARTSM is considered to be 
aged, it remains the official document governing the use of road signs, and particularly 
electronic road signs, on public roads in South Africa, until such time that the document is 
updated by the Department of Transport. 
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3 METHODOLOGY 
Firstly, the extent to which Surrey County Council (SCC) has used Vehicle Activated Signs 
(VAS) as an effective road safety measure on their road network is investigated. Then, 
based on the degree of effectiveness of VAS in SCC, the potential impact, and hence the 
feasibility that the large scale use of VAS could have on road safety in South Africa, is 
investigated. Finally, a comparison of VAS manufacturers based in the United Kingdom and 
a limited selection of electronic road sign manufacturing companies based in South Africa 
are made, in an effort to compare VAS with other similar road safety technologies currently 
available in South Africa. 
 
3.1 THE EFFECTIVENESS OF VAS 
In order to establish the effectiveness of VAS as a road safety measure, this research 
identified and analysed available VAS effectiveness studies from the United Kingdom. 
3.1.1 VAS EFFECTIVENESS STUDIES 
Two major VAS effectiveness studies have been carried out in the United Kingdom over 
recent years. One study was done by the Transport Research Laboratory, results published 
in 2002 (Winnett & Wheeler, 2002), and the other study was done by Surrey County Council, 
results published in August 2010 (Surrey County Council, 2010). 
 
Although this research primarily focuses on the effectiveness study done by SCC, a 
summary of the Transport Research Laboratory’s effectiveness study has been included for 
the sake of comprehensiveness. 
3.1.1.1 TRANSPORT RESEARCH LABORATORY 
The Transport Research Laboratory (TRL), now called TRL Limited, is an internationally 
recognised centre for transport research, providing consultancy, advice and solutions across 
a wide range of transport related issues. It was originally established in 1933 by the United 
Kingdom Government as the Road Research Laboratory (RRL), but was privatised in 1996 
(Wikipedia, 2013) 
 
The TRL's key areas of work include road, network and vehicle safety; traffic management; 
planning and control; investigations and risk management; transport infrastructure; and 
environmental assessment including work on climate change, noise and air pollution. 
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Study Methodology 
The TRL conducted a large scale evaluation of the effectiveness of over 60 VAS installations 
for the Road Safety Division of the Department for Transport in the United Kingdom. The 
results were published in 2002 in TRL Report TRL548 titled Vehicle Activated Signs – A 
Large Scale Evaluation, of which the cover page is shown in the following figure (Winnett & 
Wheeler, 2002). 
Figure 3-1: Vehicle Activated Signs – A Large Scale Evaluation 
  
(Source: Winnett & Wheeler, 2002, cover page) 
 
The study evaluated four VAS sign types, namely: 
 Speed limit signs 
 Bend warning signs 
 Junction warning signs 
 Safety camera repeater signs 
 
The signs were mainly situated on rural single carriageway roads in Norfolk, Kent, West 
Sussex and Wiltshire. The aim of the study was to assess the effect of the signs on speed 
and injury road traffic crashes, and the driver’s understanding of these signs. The results 
would be used by the Department for Transport to develop best practice for future VAS 
installations in the United Kingdom. 
 
The monitoring of the signs involved the collection of ‘before’ and ‘after’ VAS installation 
speed and road traffic crash data. Speed was used as an indicator of the expected change 
in crash frequency because of the long time taken for crash data to accumulate. This was 
based on the principle that there is an established relationship between vehicle speeds and 
road traffic crashes. As the average speed of vehicles reduces, there is a corresponding 
reduction in the number and severity of road traffic crashes (Winnett & Wheeler, 2002). 
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The findings and results of this VAS effectiveness study are discussed in Chapter 4, Results 
and Discussions. 
3.1.1.2 SURREY COUNTY COUNCIL 
SCC carried out the first phase of a VAS effectiveness study during 2009. The results from 
this study were published on the SCC website in August 2010 (Surrey County Council, 
2010). At the same time, SCC indicated that a second phase VAS effectiveness study was 
underway, which involved a further 200 signs. Completion of this study was scheduled for 
December 2011. No details or results regarding the second phase VAS effectiveness study 
were however published or made available at the time of this research. 
 
Study Methodology 
The first phase VAS effectiveness study involved 218 signs at 128 sites. This is the total 264 
signs (at 161 sites) installed in Surrey by April 2008, less 46 signs (at 33 sites) that fell 
outside the scope of the study, namely overheight vehicle signs, mobile signs, horse 
crossing signs, faulty or vandalised signs, level crossing signs, and signs active during 
school times only (Surrey County Council, 2010). 
 
The study defined a ‘site’ as “usually a short length of road, which may have one or more 
VAS installation, for example a 400 m length of road through a village with one VAS on each 
approach”. 
 
There appears to be a number of reasons why specific sites were selected. Most sites were 
selected because they had a high occurrence of road traffic crashes, and the installation of 
conventional traffic calming measures, like speed humps for example, proved to be 
ineffective. Some sites were selected for the purpose of public reassurance, where there 
may not necessarily have been a high occurrence of road traffic crashes, but where 
excessive speeding was an identified problem. 
 
The 218 signs were analysed for their effectiveness in terms of road traffic crash data for 
three years before and after sign installation up to March 2009. The majority of the signs 
were installed for longer than three years, but for signs less than three years old, projected 
figures were used based on prevailing road traffic crash trends. 
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The signs were split into the six most common categories or combinations of signs, namely: 
(number of sites shown in brackets) 
 Speed limit sign (68) 
 Warning sign (38) 
 Chevron sign (1) 
 Speed limit / Safety camera sign combination (18) 
 Camera sign (1) 
 Warning sign / Speed limit sign combination (2) 
 
The collected data was analysed for each of the 11 borough and district councils that 
constitute SCC. The results of the study were compiled for each of the 11 borough and 
district councils, and for the county as a whole.  
 
The study also reports on VAS in monetary terms with regards to the average installation 
cost of the signs and the average cost of road traffic crashes. 
 
The findings and results of this VAS effectiveness study are discussed in Chapter 4, Results 
and Discussions. 
 
3.2 THE FEASIBILITY OF USING VAS IN SOUTH AFRICA 
In order to determine the technical and economic feasibility of using a technology like VAS 
on a large scale in South Africa, similar to SCC in the United Kingdom, this research 
investigates the following: 
 Potential impact on fatal road traffic crashes 
 Financial implications 
3.2.1 POTENTIAL IMPACT ON FATAL ROAD TRAFFIC CRASHES 
The potential impact that the use of VAS could have on road safety in South Africa is 
determined through the extrapolation of results from SCC’s VAS effectiveness study, as 
published in August 2010, and applying these results to the latest South African road safety 
and road user statistics available at the time of this research, with particular emphasis on the 
potential reduction of fatal road traffic crashes.  
 
The results from SCC’s effectiveness study can however not be directly applied to the South 
African road traffic situation, as some key factors relating to speeding and general driver 
obedience have to be taken into consideration, as explained in the following sections. 
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3.2.1.1 FATAL ROAD TRAFFIC CRASHES IN SOUTH AFRICA 
Information regarding the number of fatal road traffic crashes recorded in South Africa is 
obtained from the road safety statistics published by the Road Traffic Management 
Corporation (RTMC).  
 
A fatal crash refers to a road traffic crash in which one or more persons died as a result of 
the crash. A fatality refers to the death of a person as a result of being involved in a road 
traffic crash, thus a fatal crash. 
 
The 2011 Road Traffic Report, for the period March 2010 to March 2011, indicates that 
10 845 fatal road traffic crashes occurred, which resulted in 13 802 road fatalities (Road 
Traffic Management Corporation, 2011). This represents a ratio of 1.27 fatalities for every 
one fatal road traffic crash recorded. 
 
The latest statistical information available at the time of this research, as presented by the 
RTMC at the 2012 Road Safety Conference for the period March 2011 to March 2012, only 
indicates the number of road fatalities (13 932) recorded during this period, and not the 
number of fatal road traffic crashes recorded during this period that led to the 13 932 
fatalities (Letsoalo, 2012). 
 
In order to overcome this lack of information, this research assumes that there is a 
relationship between the number of fatal road traffic crashes and the number of road 
fatalities that are recorded during a specific time period, as derived from the statistical 
information contained in the 2011 Road Traffic Report. 
 
By applying the ratio of 1.27 to the 13 932 road fatalities recorded from March 2011 to March 
2012, the assumption is made that approximately 10 947 fatal road traffic crashes occurred 
during this time period, as is shown in Table 3-1. 
Table 3-1: Assumed Fatality and Fatal Crash Ratio 
Year Number of Road Fatalities 
Number of Fatal 
Road Traffic 
Crashes 
Ratio 
2010 – 2011 13 802 10 845 1.27 
2011 – 2012 13 932 10 947 1.27 * 
Notes: 
1. * indicates assumed ratio. 
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3.2.1.2 CONTRIBUTORY FACTORS 
The contributory factors associated with fatal road traffic crashes in South Africa have been 
taken into consideration in the analysis of the potential impact that VAS may have on fatal 
road traffic crashes. Contributory factors are the key actions and / or failures that lead 
directly to a crash. 
 
The Road Traffic Reports (Road Traffic Management Corporation, 2009) (Road Traffic 
Management Corporation, 2011) studied as part of this research indicates that there are 
three main contributory factors towards fatal road traffic crashes, namely: 
 Human factors – for example speeding; driver alertness. 
 Vehicle factors – for example unroadworthy vehicles; faulty brakes. 
 Road factors – for example poor road signage or road markings; presence of stray 
animals; poor condition of road surface; poor visibility. 
 
This research only takes fatal road traffic crashes into consideration where the human factor 
has been identified as the main contributory factor towards the crash. The assumption is 
therefore made that the presence of VAS will have little or no effect to prevent fatal road 
traffic crashes that occur as a result of vehicle factors or road factors (as described in the 
preceding paragraph), since driver behaviour and vehicle speed are not the main causes of 
these types of crashes. 
 
According to the statistical information presented by the RTMC for the period March 2011 to 
March 2012, human factors were identified as the main contributory factor in 93% of the total 
number of fatal road traffic crashes recorded during this period (Letsoalo, 2012).  
 
Allowance for the human contributory factors is therefore made by applying the potential 
impact of VAS to only 93% of the calculated 10 947 fatal road traffic crashes that occurred 
from March 2011 to March 2012. 
 
Speeding has historically been one of the top human factors contributing to fatal road traffic 
crashes in South Africa. The 2011 Road Traffic Report indicates that speeding contributed to 
40.11% of all fatal road traffic crashes caused by human factors during the period March 
2010 to March 2011 (Road Traffic Management Corporation, 2011). Speeding therefore far 
exceeds the remainder of the human factors that lead to fatal road traffic crashes, as can be 
seen in Table 3-2. 
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Table 3-2: Percentage Contribution per Human Factor (Drivers) 2010/2011 
 
(Source: Road Traffic Management Corporation, 2011, p. 56) 
 
Unfortunately, the statistical information regarding speeding as a human factor contributing 
to fatal road traffic crashes for the period March 2011 to March 2012 was not made available 
by the RTMC at the 2012 Road Safety Conference. 
 
The 2009 Road Traffic Report indicates that speeding contributed to 36.4% of all fatal road 
traffic crashes caused by human factors during the period January 2009 to December 2009, 
as can be seen in Table 3-3 (Road Traffic Management Corporation, 2009). 
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Table 3-3: Percentage Contribution per Human Factor (Drivers) 2009 
 
(Source: Road Traffic Management Corporation, 2009, p. 49) 
 
The available information therefore indicates that the speeding human factor has shown a 
slight increase from 36.4% in 2009 to 40.11% in 2011 as the leading human factor 
contributing to fatal road traffic crashes. 
 
Based on the available information, this research makes the assumption that speeding 
contributed to 40% of all fatal road traffic crashes caused by human factors during the period 
March 2011 to March 2012.  
 
By doing this, the assessment of the potential impact of VAS is further focussed on fatal road 
traffic crashes where speeding was identified as the main human factor contributing to the 
crash. The assumption is therefore made that the presence of VAS will have little or no effect 
to prevent fatal road traffic crashes that occur as a result of the other known human factors. 
3.2.1.3 DRIVER OBEDIENCE FACTOR 
This research acknowledges that there may be differences in general road user behaviour 
and adherence to road traffic laws when comparing the average motorist in the United 
Kingdom, and specifically the County of Surrey, with the average motorist in South Africa. 
Therefore, the direct application of the results from SCC’s VAS effectiveness study to the 
South African road traffic situation is not considered to be good practice. 
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A potential risk therefore exists in that South African motorists, whether intentionally or 
unintentionally, could ignore VAS, or simply fail to reduce their travel speeds sufficiently 
upon activating a VAS, which would as a result reduce the potential of the VAS to prevent 
road traffic crashes from occurring. 
 
In order to take the above assumption into account, the application of a driver obedience 
factor (fDO) is proposed, which makes provision for the potentially reduced effectiveness that 
VAS may have in South Africa as a result. 
3.2.2 FINANCIAL IMPLICATIONS 
In addition to the potential impact that the use of VAS could have on fatal road traffic crashes 
in South Africa, the financial implications associated with the use of these signs are 
investigated in terms of expenditure and potential savings. 
 
The typical costs associated with the use of VAS include the following: 
 Manufacturing cost 
 Installation cost 
 Monitoring cost 
 Maintenance cost 
 
The SCC VAS effectiveness study contains information regarding the typical installation cost 
of the assessed signs, which also includes the manufacturing cost of the signs. Post sign 
installation monitoring and maintenance costs have not been included in the SCC VAS 
effectiveness study. 
 
The study also contains information regarding the average unit cost of road traffic crashes in 
the United Kingdom at the time of the study. This unit cost was applied to the observed 
reduction in road traffic crashes, or prevented crashes, over the three year post installation 
period at the 128 VAS sites in Surrey. 
 
The installation cost of the assessed signs therefore represents the ‘cost’ component of the 
analysis, whilst the estimated cost of the prevented road traffic crashes represents the 
‘benefit’ component of the analysis, as contained in the SCC VAS effectiveness study report. 
 
In a similar way the estimated expenditure and potential savings associated with the use of 
VAS in South Africa is investigated by this research. The manufacturing and installation cost 
of a typical VAS has been estimated by an electronic road sign manufacturing company 
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based in South Africa. The potential financial saving as a result of the anticipated reduction 
in the number of fatal road traffic crashes has been calculated using cost information for fatal 
road traffic crashes contained in the 2009 Road Traffic Report. 
 
3.3 SIMILAR ROAD SAFETY TECHNOLOGIES IN SOUTH AFRICA 
Globally, numerous road sign manufacturing companies exist that manufacture VAS. A 
limited number of electronic road sign manufacturing companies, both in the United Kingdom 
and in South Africa, have been identified and investigated as part of this research. This was 
done to firstly determine whether similar road safety technologies are currently manufactured 
and available in South Africa, and secondly to determine whether the South African based 
manufacturers have the capabilities to manufacture conventional VAS as used in the United 
Kingdom. 
3.3.1 SIGN MANUFACTURERS 
3.3.1.1 UNITED KINGDOM 
In the United Kingdom there are numerous road sign manufacturing companies that 
manufacture VAS, along with various other electronic road signs like for example Variable 
Message Signs and Parking Management Signs.  
 
Since VAS in the United Kingdom have to comply with the Traffic Signs Regulations and 
General Directions 2002 (TSRGD), the manufacturing of VAS has to be in accordance with 
these regulations. For this reason, along with warranty and maintenance provision, road 
authorities like SCC prefer to use reputable companies for the supply and installation of VAS 
on the road networks under their control. 
 
In September 2009, SCC set up a framework of approved VAS suppliers following strict 
procurement and tender procedures. This framework was created in order to provide 
consistency and efficiency for buying, installing and maintaining VAS in Surrey (Surrey 
County Council, 2012). 
 
Six companies were selected as the only suppliers that SCC may use when buying new VAS 
for the period 2009 – 2013, namely: 
 Solagen 
 Swarco Traffic Ltd (formerly Dambach UK Ltd) 
 Thermotor 
 TWM 
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 VMS 
 Westcotec 
3.3.1.1.1 SWARCO TRAFFIC LTD 
Swarco Traffic Ltd, formerly known as Dambach UK Ltd, is one of the six selected VAS 
suppliers to SCC. Swarco Traffic Ltd was formed on 25 May 1989 under the name of 
Dambach UK Ltd, as a wholly-owned subsidiary of DAMBACH-WERKE GmbH of Germany, 
which has over 70 years experience in the design and manufacture of traffic signs and 
control systems (Swarco Traffic Ltd, 2013). 
 
Following the acquisition of Dambach by the Swarco Group in 2008, Dambach UK Ltd 
became a fully integrated subsidiary of the Group, and in 2011 formally changed its trading 
name to Swarco Traffic Ltd.  
 
The focus of Swarco’s business is the effective management of transport systems, to keep 
traffic moving, to inform and guide the traveller with innovative products and services in 
order to support the growing mobility needs of society.  
 
Swarco Traffic Ltd is responsible for all sales and service of Swarco Group products and 
systems in the United Kingdom and Irish markets. They have a wide portfolio of traffic 
technology products for urban, motorway, public transport, and parking applications. They 
offer fully integrated ITS solutions to their customers, based on open international standards 
and the latest technology innovations.  
 
Swarco Traffic Ltd currently employs around 50 people. They have a manufacturing facility in 
Richmond, North Yorkshire, and other service facilities in Milton Keynes and Ballymena. 
They employ a field service team providing maintenance and support services across the 
United Kingdom to an extensive list of public and private sector clients.  
 
The products and services available from this company are discussed in more detail in 
Chapter 4, Results and Discussions. 
3.3.1.2 SOUTH AFRICA 
There appears to be a limited number of electronic road sign manufacturing companies 
based in South Africa that manufacture electronic road safety measures or products that are 
similar to VAS.  
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A number of local agents and companies are present in South Africa who act as product 
distributors for overseas based signage companies, in which case the products tend to be 
manufactured abroad. With preference given to supporting the local economy and creating 
employment opportunities in South Africa, this research identified and investigated two 
electronic road sign manufacturing companies that are based in South Africa. 
3.3.1.2.1 SATT 
SATT was established in 2001 and is considered to be a leader in the South African 
transportation market for the supply of intelligent transportation solutions (SATT, 2013). 
 
Their head office is located in Cape Town, and they have offices in all major South African 
cities, along with an extensive branch network of international distributors. Internationally, 
SATT has established branches in the United Kingdom, the Middle East and the United 
States of America. SATT boasts multiple ITS installations over a broad client base situated 
across several countries around the globe. 
 
SATT is an original equipment manufacturer, with exceptional engineering, research and 
development capabilities. They have extensive industry experience and a proven track 
record in both public and private sectors. From systems design through to manufacturing, 
integration, installation and beyond, SATT offers turnkey solutions for the intelligent 
transportation market. 
 
The SATT head office in Cape Town was visited in February 2013 to view their available 
products, inspect their manufacturing facilities, and to discuss SATT’s ability to manufacture 
conventional VAS, similar to the products available from Swarco Traffic Ltd in the United 
Kingdom. 
 
The products and services available from this company are discussed in more detail in 
Chapter 4, Results and Discussions. 
3.3.1.2.2 POLYCOMP 
PolyComp was established in 1985 in Johannesburg. They have since grown into one of the 
largest manufacturers and designers of electronic display signs in the southern hemisphere 
with over 100 staff members. Polycomp was rated as one of the top 50 growth companies in 
technology in South Africa in 2005 (Polycomp, 2013). 
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Polycomp is committed to the principles of employment equity and has developed workplace 
programs for all their employees. The company consists of various dedicated departments, 
namely the sales department, technical department, production department, research and 
development department, service department, and an installation team. 
 
More than 50% of Polycomp’s products are exported. They supply products to the African, 
European, American, Australian, South American and Asian markets. 
 
The Polycomp head office in Modderfontein (Johannesburg) was visited in October 2012 to 
view their available products, inspect their manufacturing facilities, and to discuss 
Polycomp’s ability to manufacture conventional VAS, similar to the products available from 
Swarco Traffic Ltd in the United Kingdom. 
 
The products and services available from this company are discussed in more detail in 
Chapter 4, Results and Discussions. 
 
3.4 CHAPTER SUMMARY 
The effectiveness of VAS is investigated through the assessment of two VAS effectiveness 
studies that were carried out in the United Kingdom over recent years. One study was 
carried out by the Transport Research Laboratory, results published in 2002 (Winnett & 
Wheeler, 2002), and the other study was carried out by Surrey County Council, results 
published in August 2010 (Surrey County Council, 2010). This research primarily focuses on 
the methodology, findings and results of the VAS effectiveness study carried out by SCC. 
 
The potential impact that the use of VAS could have on road safety in South Africa is 
determined through the extrapolation of results from SCC’s VAS effectiveness study, as 
published in August 2010, and applying these results to the South African road safety and 
road user statistics for the period March 2011 to March 2012, with particular emphasis on 
the potential reduction of fatal road traffic crashes. The results from SCC’s effectiveness 
study can however not be directly applied to the South African road traffic situation, as some 
key factors relating to speeding and general driver obedience have to be taken into 
consideration. The financial implications associated with the use of VAS are investigated in 
terms of expenditure and potential savings as a result of an anticipated reduction in the 
number of road traffic crashes. 
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A limited number of electronic road sign manufacturing companies, both in the United 
Kingdom (Swarco Traffic Ltd) and in South Africa (SATT and PolyComp), have been 
identified and investigated as part of this research. This was done to firstly determine 
whether similar road safety technologies are currently manufactured and available in South 
Africa, and secondly to determine whether the South African based manufacturers have the 
capabilities to manufacture conventional VAS as used in the United Kingdom. 
 
The findings and results from the adopted methodologies are discussed in the following 
chapter. 
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4 RESULTS AND DISCUSSIONS 
The findings and results of the Vehicle Activated Sign (VAS) effectiveness studies carried 
out by the Transport Research Laboratory and Surrey County Council (SCC) are presented 
and discussed. The potential impact that the large scale use of VAS could have on road 
safety in South Africa is calculated through the extrapolation of results from SCC’s 
effectiveness study, and applying these results to the South African road safety and road 
user statistics for the period March 2011 to March 2012. The estimated financial implications 
associated with the use of VAS in South Africa are also calculated and discussed. This is 
followed by a comparison of selected products from two South African based electronic road 
sign manufacturing companies with conventional VAS, as used in the United Kingdom, in 
terms of product function, use and cost. 
 
4.1 THE EFFECTIVENESS OF VAS 
4.1.1 VAS EFFECTIVENESS STUDIES 
The following sections present and discuss the findings and results of the VAS effectiveness 
studies that were carried out in the United Kingdom by the Transport Research Laboratory 
and SCC. 
4.1.1.1 TRANSPORT RESEARCH LABORATORY 
The results indicate that the speed limit VAS (circularly shaped speed regulatory signs) 
evaluated by the study, caused an average reduction in traffic speeds of 4 mph (6.4 km/h), 
with the speed reduction range being from 1 mph (1.6 km/h) to 7 mph (11.3 km/h). The 
results furthermore indicate that at the bend and junction warning VAS (triangularly shaped 
warning signs) evaluated by the study, the average traffic speeds reduced by up to 7 mph 
(11.3 km/h), whilst at the safety camera repeater VAS, the average traffic speeds reduced by 
up to 4 mph (6.4 km/h) (Winnett & Wheeler, 2002). 
 
In terms of road traffic crashes, there was found to be a statistically significant one-third 
reduction in combined crashes across all of the VAS sites located in the County of Norfolk 
when compared with the number of crashes that would be expected without the presence of 
VAS. Safety camera repeater VAS were found to be less beneficial in comparison with stand 
alone speed camera installations. 
 
Nearly 450 motorists participated in opinion surveys at three locations in Norfolk and at one 
location in Wiltshire, as part of the study. Two locations had speed limit signs and two 
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locations had junction warning signs installed. The opinion surveys indicated that there was 
overwhelming support for the new VAS. Most motorists made the connection between their 
own vehicle speed and the signs being triggered. Over half of the motorists believed that 
they would receive a penalty for triggering the safety camera repeater VAS, which was 
however not the case. The opinion surveys indicated that the attitudes, understanding and 
behaviour of the motorists in both Norfolk and Wiltshire were very similar and that there was 
no clear regional bias. 
4.1.1.2 SURREY COUNTY COUNCIL 
The report and results published by SCC in August 2010 have been included in Appendix D 
for reference purposes (Surrey County Council, 2010). 
 
The countywide results relative to the four funding sources for the VAS installations and the 
six most common categories or combinations of signs are presented in Table 4-1. 
 
Road Traffic Crashes 
The results indicate that there has been a 20% reduction in the number of killed or 
seriously injured (KSI) type road traffic crashes in Surrey over the three year post 
installation period at the 128 VAS sites. This is a reduction of 28 KSI road traffic crashes 
over three years, which equates to 9.3 KSI’s (6.7%) per year. 
 
The countywide results furthermore indicate that over the same three year period there has 
been a 30% reduction in the number of personal injury type road traffic crashes, referred to 
as personal injury collisions (PIC) in the effectiveness study report, at the 128 VAS sites 
in Surrey. This is a reduction of 273 PIC’s over three years, which equates to 91 PIC’s per 
year. 
 
As for the various signs types, the biggest percentage reduction in KSI road traffic crashes 
occurred at the warning sign / speed limit combination signs (48%), followed by the warning 
signs (37%) and the speed limit / safety camera combination signs (32%). The speed limit 
signs, chevron sign and camera sign yielded little or no reduction in the number of KSI road 
traffic crashes over the three year post installation period. 
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Table 4-1: SCC VAS Effectiveness Study 2009: Countywide Results 
Data 
3 Year 
Before KSI 
Total 
3 Year 
Before PIC 
Total 
Pro-rata 
After KSI 
Total 
Pro-rata 
After PIC 
Total 
KSI % 
Change 
PIC % 
Change 
Crashes / Collisions (for all sites 3 years before VAS 
versus projected data 3 years after VAS) 136 920 108 646 -20% -30% 
VAS Funding Sources (number of sites in brackets) KSI / Year PIC / Year KSI / Year PIC / Year KSI % Change 
PIC % 
Change 
All East and West Surrey Highway Funded Sites (88) 22.8 155.2 17.1 104.0 -24% -33% 
All Safety Camera Partnership Sites (25) 12.4 98.0 8.0 67.5 -36% -31% 
All High Sherriff Funded Sites (14) 10.1 52.3 11.0 43.4 6% -17% 
All Highways Agency Sites (1) 0.0 1.0 0.0 0.6 0% -43% 
County Totals  45.3 306.5 36.1 215.5 -20% -30% 
VAS Categories or Combinations (number of sites 
in brackets) KSI / Year PIC / Year KSI / Year PIC / Year 
KSI % 
Change 
PIC % 
Change 
Speed limit sign (68) 20.3 133.2 19.8 106.0 -3% -20% 
Warning sign (38) 16.3 89.3 10.4 52.5 -37% -41% 
Chevron sign (1) 0.0 0.3 0.2 0.4 0% 18% 
Speed limit / Safety camera sign combination (18) 7.7 75.0 5.2 52.9 -32% -30% 
Camera sign (1) 0.0 0.7 0.0 0.3 0% -61% 
Warning sign / Speed limit sign combination (2) 1.0 8.0 0.5 3.4 -48% -58% 
County Totals  45.3 306.5 36.1 215.5 -20% -30% 
Notes: 
1. KSI = Killed or Seriously Injured road traffic crashes 
2. PIC = Personal Injury Collision road traffic crashes 
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The biggest percentage reduction in PIC road traffic crashes occurred at the camera sign 
(61%), followed by the warning sign / speed limit combination signs (58%) and the warning 
signs (41%). The speed limit / safety camera combination signs and speed limit signs 
yielded PIC road traffic crash reductions of 30% and 20% respectively. The chevron sign on 
the other hand yielded an increase of 18% in PIC road traffic crashes. 
 
Based on these results, the 2 warning sign / speed limit combination signs showed the 
biggest percentage reduction in KSI and PIC road traffic crashes, followed by the 38 warning 
signs. 
 
It should be noted that due to the rationale in the selection of the various VAS sites, the base 
rates for KSI and PIC type road traffic crashes varied. Some sites had very few, if any, KSI 
and PIC type road traffic crashes prior to the installation of VAS. In these instances, when a 
slight increase in KSI and PIC type road traffic crashes occurred, the positive (increase) 
percentage changes disadvantaged the successful sites that showed negative (decrease) 
percentage changes, on a countywide level. 
 
Financial Implications 
According to the effectiveness study, the fully inclusive cost of the VAS installations 
assessed by the study ranged from £ 500 to £ 8 000 per sign, with the average installation 
cost being £ 2 500 per sign. 
 
The study also indicates that, based on the above average cost per sign, the total cost of all 
the signs included in the study was in the region of £ 660 000. This value is however 
considered to be incorrect, as it was found to be based on the 264 signs that were installed 
in Surrey by April 2008. Of the 264 signs, 46 fell outside the scope of the effectiveness 
study, leaving only 218 signs at 128 sites. The total installation cost of the 218 signs involved 
in the study is therefore calculated as being £ 545 000, based on the average installation 
cost of £ 2 500 per sign. 
 
The study indicates that the average cost of a road traffic crash was £ 104 900 in April 2009. 
The unit cost of a KSI type road traffic crash is known to be more than the unit cost of a PIC 
type road traffic crash, although these values have not been specified. The study indicates 
that the monetary saving to the community, as a result of the saving of 28 KSI’s and 273 
PIC’s, was in the region of £ 28 600 000 over the three year post installation period at the 
128 VAS sites. 
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This presents a cost-benefit ratio of 1 : 52.5 based on the calculated installation cost of 
£ 545 000 and the saving of £ 28 600 000 due to the reduction in the number and severity of 
road traffic crashes in Surrey over the time period assessed by the effectiveness study. SCC 
therefore saved £ 52.50 for every £ 1 spent on VAS. 
 
Note that the above cost-benefit ratio is higher than the 1 : 43 ratio shown in the study 
report, which was based on the incorrect installation cost of £ 660 000 for the 264 signs. 
 
4.2 THE FEASIBILITY OF USING VAS IN SOUTH AFRICA 
The technical and economic feasibility of using a technology like VAS on a large scale in 
South Africa, similar to SCC in the United Kingdom, is determined through the calculation of 
the potential impact that the use of these signs could have on fatal road traffic crashes on a 
national level, along with the financial implications associated with the use of these signs. 
4.2.1 POTENTIAL IMPACT ON FATAL ROAD TRAFFIC CRASHES 
The potential impact that the use of VAS could have on road safety in South Africa is 
calculated through the extrapolation of results from SCC’s VAS effectiveness study, as 
discussed in the preceding section of this chapter, and applying these results to the latest 
South African road safety and road user statistics available at the time of this research. Key 
factors relating to speeding and general driver obedience are also taken into consideration. 
4.2.1.1 SCC VAS EFFECTIVENESS STUDY RESULTS EXTRAPOLATION 
The results from the SCC VAS effectiveness study indicate that a 20% reduction in the 
number of KSI type road traffic crashes were observed at the 128 VAS sites (218 VAS signs) 
in Surrey over the three year post installation period analysed by the study (Surrey County 
Council, 2010).  
 
This is a reduction of 28 KSI road traffic crashes over the three year period, which equates 
to a reduction of 9.3 KSI’s (6.7%) per year, if the reduction is assumed to be evenly 
distributed over the three year post installation period. 
 
The SCC study does not provide a breakdown of the number of killed (fatal) and seriously 
injured type road traffic crashes that collectively make up the number of KSI type road traffic 
crashes presented in the study. As a result, this research directly applies the annual 
percentage reduction (6.7%) in the number of KSI type road traffic crashes experienced by 
SCC to the number of fatal road traffic crashes that occurred in South Africa for the one year 
period of assessment (March 2011 to March 2012). This application therefore implies that 
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the VAS used in Surrey had an equal percentage reduction, namely 6.7%, in the number of 
killed (fatal) and seriously injured type road traffic crashes that occurred during each of the 
three post installation one-year periods analysed by the study. 
4.2.1.2 FATAL ROAD TRAFFIC CRASHES AND CONTRIBUTORY FACTORS 
It is indicated in Section 3.2.1.1, Fatal Road Traffic Crashes in South Africa, that 
approximately 10 947 fatal road traffic crashes occurred in South Africa during the period 
March 2011 to March 2012. It is also stated in Section 3.2.1.2, Contributory Factors, that 
human factors contributed to 93% of the 10 947 fatal road traffic crashes that were recorded 
during this period (Letsoalo, 2012). The number of fatal road traffic crashes caused by 
human contributory factors is therefore calculated as follow: 
 
93% x 10 947 fatal road traffic crashes = 10 180.7 
≈ 10 181 fatal road traffic crashes caused by human factors 
 
It is furthermore indicated in Section 3.2.1.2, Contributory Factors, that speeding contributed 
to 40% (assumed value) of the 10 181 fatal road traffic crashes that were caused by human 
factors during the period March 2011 to March 2012. The number of fatal road traffic crashes 
caused by the speeding human factor is therefore calculated as follow: 
 
40% x 10 181 fatal road traffic crashes = 4 072.4 
≈ 4 072 fatal road traffic crashes caused by speeding human factor 
 
The calculation of the potential impact of VAS in South Africa is therefore based on the 
4 072 fatal road traffic crashes that occurred between March 2011 to March 2012, where 
speeding was identified as the primary human contributory factor causing the crash. The 
assumption is therefore made that the presence of VAS will have little or no effect to prevent 
fatal road traffic crashes that occur as a result of other contributory factors that relate to 
either the vehicles involved in the crash or the road environment. 
4.2.1.3 DRIVER OBEDIENCE FACTOR 
In accordance with Section 3.2.1.3, Driver Obedience Factor, provision is made for a 
reduction in the potential effectiveness of VAS in South Africa, due to the perceived 
generally poorer driver obedience of the average motorist in South Africa in comparison to 
the average motorist in the United Kingdom, and specifically the County of Surrey. This 
provision is made through the application of the driver obedience factor (fDO). 
Using Vehicle Activated Signs as an integrated measure to improve road safety in South Africa 4-7 
By Mr C Swanepoel (Student No.: 9756546) 
The driver obedience factor should ideally be calculated through the comparison of the 
number of recorded road traffic offences relative to the size of the driver population for both 
South Africa and the County of Surrey for a similar time period for the following reasons: 
 Road traffic offences are primarily caused by motorists (vehicle drivers), hence the 
difference between the ratios of these values will provide an indication of the general 
driver obedience and adherence to road traffic laws within the two study areas. 
 This research makes use of VAS effectiveness data applicable to the County of Surrey, 
and applies this data to the fatal road traffic crash statistics for South Africa as a whole 
for the period March 2011 to March 2012. 
 Aligned with the above, the road traffic offence data and driver population data for both 
South Africa and the County of Surrey for the time period 2011 to 2012 should be used 
to calculate the driver obedience factor. 
 
Availability of Data 
The availability of driver population data for both South Africa and the County of Surrey 
proved to be problematic and inadequate in order to carry out an ‘ideal’ comparison. 
 
In South Africa, the authorities responsible for the issuing of learner’s and driver’s licences 
publish this data, usually on an annual basis, which reflects the number of learner’s and 
driver’s licences issued during a specific time period. This data is then included in transport 
related reports such as the annual Road Traffic Reports. 
 
The above data does however not reflect the size of the total driver population in South 
Africa or the respective provinces, it only reflects the number of new learner’s and driver’s 
licences issued during a specific time period, which is not a true representation of the total 
driver population present. Data reflecting the size of the total driver population in South 
Africa for the period March 2011 to March 2012 could not be sources as part of this 
research, and it is concluded that this specific data may either not be available or may not 
even exist in the desired form. 
 
An article was published in July 2014 on the iafrica.com website, which reported on the 
number of ‘legal’ drivers in South Africa’s nine provinces (Staff Reporter, 2014). This article 
was based on data released by Statistics South Africa following the National Household 
Travel Survey that was carried out in 2013. In terms of this article, a legal driver is a person 
over the age of 18 who possesses a valid driver’s licence. 
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The article states that at the time of the survey, there were 33 996 000 legal drivers (licence 
holders) in total in South Africa. Although this type of driver population data is considered 
desirable for an ‘ideal’ comparison in terms of this research, as discussed in the preceding 
paragraphs, it is not considered appropriate to use the 2013 survey data in the calculation of 
the driver obedience factor, since it relates to a time period beyond the March 2011 to March 
2012 time period that is analysed by this research. The use of this data may therefore lead 
to inaccurate results and is considered to be indicative only of the size of the driver 
population in South Africa. 
 
In the United Kingdom, the Driver and Vehicle Licensing Agency (DVLA), which is the 
responsible authority that administers driver and vehicle registration and licensing records, 
confirmed that they do not hold historical data on the number of driver licences held in the 
United Kingdom or the County of Surrey (Morgan, personal communication, 2014). 
 
The DVLA’s driver licence database is constantly updated with new licence applications and 
other information that updates the records of individual drivers. As a result, it is only possible 
for the DVLA to create a ‘snapshot’ of the state of the database and the number of licenced 
drivers at a current point in time, and not a historical point in time. 
 
Given the value placed on the use of a driver obedience factor in the research calculations, 
this research opted to substitute the driver population data with the vehicle population data 
for the two study areas for the time period 2011 to 2012, which was considered to be an 
acceptable alternative given the difficulty experienced to obtain the relevant driver population 
data for the two study areas. 
 
The vehicle population data reflects the number of registered vehicles within an area and is 
updated annually by the responsible vehicle licencing authorities, since vehicle licences are 
renewed on an annual basis. This research therefore accepts that the vehicle population 
data reflects the number of vehicles in use in a specific area during a certain time period, 
and that the drivers of these vehicles caused a known number of road traffic offences in the 
same area during the same time period.  
 
No adjustments were applied to the sourced vehicle population data to accommodate 
multiple car ownership. The sourced road traffic offence data includes all types of road traffic 
offences, not only for example speeding, in order to obtain a holistic view of general driver 
obedience and adherence to road traffic laws within the two study areas. The driver 
obedience factor was calculated based on these assumptions. 
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South African Data 
Magna is a consulting firm based in Pretoria, South Africa, that specialises in the collection 
and analysis of statistical data for various disciplines, including road traffic related data for 
the Road Traffic Management Corporation (RTMC) (Magna, 2013). 
 
Discussions with Mr Du Plooy of Magna in November 2013 revealed that road traffic offence 
data is not currently collated by the RTMC, or any other road authority, for South Africa as a 
whole. According to Mr Du Plooy, the Road Traffic Police Departments of the various 
Metropolitan and Provincial authorities collate the road traffic offence data for the area under 
their jurisdiction, but this data is currently not collated at a national level, and is therefore 
unavailable (Du Plooy, personal communication, 2013). 
 
Given the unavailability of road traffic offence data for South Africa as a whole, as explained 
above, the Road Traffic Police Department of the Nelson Mandela Bay Municipality (NMBM) 
was approached since enquiries revealed that they possess similar data for the municipal 
area. Although demographically different, the Nelson Mandela Bay municipal area is similar 
in size and population to SCC, hence it is considered acceptable to use the relevant data 
from these two areas in order to calculate the driver obedience factor. The NMBM is 
1 959 km2 in size with a population of 1 152 115 people (2011 estimate), whilst Surrey is 
1 663 km2 in size with a population of 1 135 500 people (2011 estimate) (Wikipedia, 2013). 
 
The NMBM’s road traffic offence data for all prosecutions, including speeding, was obtained 
for the 2011 and 2012 calendar years, and is presented in Table 4-2. The data indicates that 
for the one year period March 2011 to March 2012, 274 361 road traffic offences were 
recorded by the Road Traffic Police in the NMBM. 
 
The State of the Road Safety Report presented by Mr Collins Letsoalo of the RTMC at the 
2012 Road Safety Conference for the period March 2011 to March 2012, does not contain 
detail with regards to the South African vehicle population for this time period (Letsoalo, 
2012). This data could however be sourced from the eNaTIS website for the calendar year 
ending 31 December 2011, which best coincides with the March 2011 to March 2012 period 
of assessment.  
 
The website provides useful information relating to the electronic national administrative 
traffic information system (eNaTIS), which includes statistical information about vehicle and 
driver licencing in South Africa (eNaTIS, 2014). 
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According to the eNaTIS vehicle population data of 31 December 2011, a total of 9 133 988 
self propelled vehicles were registered in South Africa, of which 628 529 (6.88%) self 
propelled vehicles were registered in the Eastern Cape Province (eNaTIS, 2014). These 
values exclude non-self propelled vehicles such as caravans and trailers. 
 
In order to establish the assumed vehicle population data for the study area, which in this 
case is the NMBM, the vehicle population for the Eastern Cape Province has been reduced 
pro-rata to the population sizes for these two areas. The NMBM is 1 959 km2 in size with a 
population of 1 152 115 people (2011 estimate), whilst the Eastern Cape Province is 
168 966 km2 in size with a population of 6 562 053 people (2011 estimate) (Wikipedia, 
2013). Based on the preceding information, the vehicle population in the NMBM area is 
calculated as follow: 
 
( 1 152 115 ÷ 6 562 053 ) x 628 529 = 110 352.3 
≈ 110 352 vehicles (NMBM Vehicle Population) 
 
Therefore, the ratio of the vehicle population versus the number of recorded road traffic 
offences in the Nelson Mandela Bay municipal area for the period March 2011 to March 
2012 is expressed as follow: 
 
Size of Vehicle Population : Number of Road Traffic Offences 
       110 352 : 274 361 
      1 : 2.5 
 
This ratio indicates that 2.5 road traffic offences were recorded for every one vehicle 
registered in the NMBM during the period March 2011 to March 2012. 
 
Surrey Data 
Surrey Police was approached in January 2014 to obtain road traffic offence data for the 
County of Surrey for the 2011 and 2012 calendar years. This data was received from Surrey 
Police in January 2014 and is presented in Table 4-3, which reflects the total number of 
endorsable (penalty points applied to driver’s licence) and non-endorsable (no penalty points 
applied to driver’s licence) offences. The data indicates that for the one year period March 
2011 to March 2012, 17 420 road traffic offences were recorded by Surrey Police in the 
County of Surrey. 
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Table 4-2: NMBM Road Traffic Offence Data (All Prosecutions) 
 
Year: 2011 
Jan Feb Mar * Apr * May * Jun * Jul * Aug * Sep * Oct * Nov * Dec * Total 
No. of Offences 20 415 25 489 21 550 23 640 21 729 20 985 26 386 16 453 25 456 23 988 24 571 23 895 274 557 
 
Year: 2012 
Jan * Feb * Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
No. of Offences 20 613 25 095 24 327 18 535 18 653 15 994 17 485 23 174 18 841 22 082 14 180 16 587 235 566 
Notes:             (Source: Adapted from Road Traffic Police Department, 2013) 
1. * indicates one year period of assessment March 2011 to February 2012 (March 2012). 
 
Table 4-3: Surrey Road Traffic Offence Data (Endorsable and Non-Endorsable) 
 
Year: 2011 
Jan Feb Mar * Apr * May * Jun * Jul * Aug * Sep * Oct * Nov * Dec * Total 
No. of Offences 1 354 1 337 1 472 1 552 1 526 1 496 1 578 1 352 1 739 1 542 1 276 1 334 17 558 
 
Year: 2012 
Jan * Feb * Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
No. of Offences 1 454 1 099 1 362 1 199 1 319 1 189 1 307 1 432 1 193 995 1 062 1 025 14 636 
Notes:                (Source: Adapted from Surrey Police, 2014) 
1. * indicates one year period of assessment March 2011 to February 2012 (March 2012). 
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Vehicle population data for the United Kingdom is published by the Department for Transport 
in the form of annual Vehicle Licensing Statistics reports. The published statistics are 
derived from data held by the DVLA. 
 
The Vehicle Licensing Statistics: 2011 report (dated April 2012) indicates that 34.2 million 
vehicles were licenced for use on the roads in Great Britain at the end of the 2011 calendar 
year (Department for Transport, 2012). 
 
By applying the same methodology that was applied to the South African data, the size of 
the vehicle population in the County of Surrey is determined by reducing the vehicle 
population for Great Britain pro-rata to the population sizes for these two areas.  
 
Great Britain, which is part of the sovereign state of the United Kingdom of Great Britain 
(England, Scotland, Wales and Northern Ireland), is 229 848 km2 in size with a population of 
60 800 000 people (2011 estimate), whilst Surrey is 1 663 km2 in size with a population of 
1 135 500 people (2011 estimate) (Wikipedia, 2014). Based on the preceding information, 
the vehicle population in the County of Surrey is calculated as follow: 
 
( 1 135 500 ÷ 60 800 000 ) x 34 200 000 = 638 718.7 
≈ 638 719 vehicles (County of Surrey Vehicle Population) 
 
Therefore, the ratio of the vehicle population versus the number of recorded road traffic 
offences in the County of Surrey for the period March 2011 to March 2012 is expressed as 
follow: 
 
Size of Vehicle Population : Number of Road Traffic Offences 
       638 719 : 17 420 
      1 : 0.03 
 
This ratio indicates that 0.03 road traffic offences were recorded for every one vehicle 
registered in the County of Surrey during the period March 2011 to March 2012. 
 
Driver Obedience Factor 
From the ratios based on the Nelson Mandela Bay Data (South African Data) and the Surrey 
Data, as discussed in the preceding two sections, it is evident that there are vastly more 
(83.3 times more) road traffic offences recorded per registered vehicle in the NMBM in 
relation to the County of Surrey. This difference is considered to be an indication of the 
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perceived generally poorer driver obedience and adherence to road traffic laws of the 
average motorist in the Nelson Mandela Bay municipal area in comparison to the average 
motorist in the County of Surrey. 
 
It also stands to reason that the driver behaviour characteristics prevailing in the two study 
areas, which may for example be influenced by a factor like driver education, could be seen 
as a representation of the general driver behaviour towards road traffic laws in the two 
countries in which they are located, namely South Africa and the United Kingdom. 
 
The above perception is supported by the world road fatality rates presented in Table 1-1, 
which indicates that the rate of road fatalities per 100 000 motor vehicles in South Africa 
(208.8 fatalities) is approximately 41 times more than the fatality rate in the United Kingdom 
(5.1 fatalities). It could therefore be assumed that a country, city or area that possesses a 
high ratio of road traffic offences per registered vehicle, may in general also experience poor 
driver obedience and adherence to road traffic laws along with a high rate of road fatalities, 
as is the case in South Africa and in Nelson Mandela Bay. 
 
The selection of a suitable driver obedience factor (fDO) is complicated due to the vast 
difference between the vehicle population : road traffic offence ratios for the two study areas. 
As a result, the following points were given consideration: 
 If similar ratios existed for the two study areas, the driver obedience factor could be 
selected as 1 (fDO = 1). 
 Based on the actual values of the ratios, the driver obedience factor is calculated as 
being 0.012 (from fDO = 0.03 ÷ 2.5 = 0.012). 
 Concern exists that the application of such a small driver obedience factor (fDO = 0.012) 
may in fact skew the calculated results of the potential impact that the use of VAS could 
have on the reduction of fatal road traffic crashes in South Africa. 
 
Due to the limited methodologies available by which to determine a suitable driver 
obedience factor, this research opted to select the median value in relation to the upper and 
lower limits considered for the driver obedience factor, which is calculated as follow: 
 
  fDO = ( upper limit + lower limit ) ÷ 2 
fDO = ( 1 + 0.012 ) ÷ 2 
fDO = 0.506 
fDO ≈ 0.5  
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A driver obedience factor of 0.5 is considered to be very conservative, even in view of the 
vast difference between the vehicle population : road traffic offence ratios for the two study 
areas. It is also considered reasonable to assume that the majority of road users would 
adhere to a new technology like VAS once introduced on the South African road network, 
since they would not be familiar with this form of technology. VAS may therefore have great 
initial potential to curb vehicle speeds on the road network following installation, in which 
case the driver obedience factor would be nearer to a value of 1 than 0.5. In reality 
however, only effectiveness studies carried out after the introduction of VAS in South Africa 
would assist to more accurately determine a driver obedience factor as used in this 
research. 
4.2.1.4 POTENTIAL IMPACT OF VAS 
Based on the preceding information, the potential reduction in the number of fatal road traffic 
crashes as a result of the introduction of VAS on the South African road network is 
calculated by means of the following formula: 
KSIRed x FatSHF x fDO = FatRed 
Where: 
KSIRed = Annual percentage reduction in KSI’s experienced by SCC with VAS (%) 
FatSHF = Number of fatal road traffic crashes caused by speeding human factor 
fDO = Driver obedience factor 
FatRed = Number of reduced fatal road traffic crashes 
Therefore: 
6.7% x 4 072 x 0.5 = 136.4 
FatRed ≈ 136 fatal road traffic crashes 
 
A reduction of 136 fatal road traffic crashes could potentially be achieved at a national level 
with the introduction of VAS on the South African road network. This reduction is based on 
the number of fatal road traffic crashes that were caused by the speeding human factor 
during the period March 2011 to March 2012, and making provision for the reduced 
effectiveness of VAS in South Africa due to generally poorer driver obedience of the average 
motorist on the South African road network. The above is considered to be a conservative 
estimate. 
 
The above result equates to a potential overall reduction of 1.2% in the total number of fatal 
road traffic crashes that occurred during this period as a result of the introduction of VAS, 
which is calculated by means of the following formula: 
( FatRed ÷ FatT ) x 100 = FatRed% 
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Where: 
FatRed = Number of reduced fatal road traffic crashes (as a result of VAS) 
FatT = Total number of fatal road traffic crashes (March 2011 to March 2012) 
FatRed% = Percentage reduction in total number of fatal road traffic crashes (%) 
Therefore: 
( 136 ÷ 10 947 ) x 100 = 1.24% 
FatRed% ≈ 1.2% reduction in total number of fatal road traffic crashes 
4.2.2 FINANCIAL IMPLICATIONS 
The estimated expenditure and potential savings associated with the use of VAS in South 
Africa are calculated and discussed in the following sections. 
 
The SCC VAS effectiveness study indicates that SCC experienced a cost-benefit ratio of 
1 : 52.5 based on the installation cost of £ 545 000 for the 218 VAS signs involved in the 
study, and the saving of £ 28 600 000 as a result of the reduction in the number and severity 
of road traffic crashes in Surrey over the three year post installation period at the 128 VAS 
sites. SCC therefore saved £ 52.50 for every £ 1 spent on VAS over this time period. 
4.2.2.1 ESTIMATED COST OF VAS 
The manufacturing and installation cost for a typical speed regulatory VAS and warning VAS 
has been estimated by SATT, an electronic road sign manufacturing company based in 
Cape Town, South Africa (Dill, personal communication, 2013). More detailed information 
relating to this cost estimate exercise is presented and discussed in Section 4.3.2, 
Comparison of Products. 
 
The estimated cost to manufacture the respective signs in South Africa in 2013 is shown in 
the following table. The lower limit cost represents VAS with basic functionalities only, whilst 
the upper limit cost represents VAS that includes all the optional functionalities. These 
values also include the associated installations costs, but exclude VAT. 
Table 4-4: Estimated VAS Unit Cost in South Africa 
VAS Type Cost (Rand) Excluding VAT (2013) 
Lower Limit Upper Limit Average 
Speed Regulatory Sign R 70 268 R 88 069 R 79 168.50 
Warning Sign R 96 934 R 101 401 R 99 167.50 
Average VAS Unit Cost (Excluding VAT) R 89 168.00 
(Source: Dill, personal communication, 2013) 
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Based on the preceding tabulated information, an average VAS unit cost of R 89 168 
(excluding VAT) is calculated for a typical VAS sign manufactured and installed in South 
Africa in 2013. 
 
The average VAS unit cost used in SCC’s VAS effectiveness study of 2008 was £ 2 500 per 
sign, which equates to approximately R 40 000 per sign based on a then currency exchange 
rate of R 16 (Rand) : £ 1 (Pound Sterling). This is significantly lower than the average VAS 
unit cost calculated above for VAS in South Africa in 2013. 
 
However, in more recent terms, the following VAS costing information has been used for 
comparison purposes. In October 2010, Dambach UK Ltd, now named Swarco Traffic Ltd, 
provided a quotation (reference number: ENQ5655) for four typical VAS signs, as 
manufactured and installed by Dambach UK Ltd in the United Kingdom. At the time, this 
quotation was requested to obtain an indication of the price ranges for typical VAS as used 
in the United Kingdom (Dambach UK Ltd, 2010). 
 
The following table summarises the abovementioned quotation, along with an indication of 
the average product costs in 2013 through an adjustment for inflation from 2010 to 2013. 
Table 4-5: Summary of Quotation: ENQ5655 
VAS Product 
Cost (Pound Stirling) Excluding VAT (2010) Average Cost 
(2013) * Lower Limit Upper Limit Average Cost 
Speed Regulatory 
VAS for Urban Road 
£ 2 725 £ 3 850 £ 3 287.50 £ 3 627 
Speed Regulatory 
VAS for Motorway 
(National Roads) 
£ 3 750 £ 4 880 £ 4 315.00 £ 4 760 
Warning VAS for 
Urban Road 
£ 2 930 £ 4 060 £ 3 495.00 £ 3 856 
Warning VAS for 
Motorway 
(National Roads) 
£ 3 845 £ 4 970 £ 4 407.50 £ 4 863 
Average VAS Unit Cost (Excluding VAT) £ 4 276.50 
         (Source: Dambach UK Ltd, 2010) 
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Table Notes:  
1. Lower Limit = Total cost of basic specification sign, including installation but excluding 
optional items such as solar power, data logger and Bluetooth connectivity. 
2. Upper Limit = Total cost of full specification sign, including installation and optional items 
such as solar power, data logger and Bluetooth connectivity. 
3. * Annual United Kingdom inflation rates applied: 2011=4.5%; 2012=2.8%; 2013=2.7% 
(RateInflation, 2013). 
 
 
Based on the preceding tabulated information, an average VAS unit cost of £ 4 276.50 
(excluding VAT) is calculated for a typical VAS sign in 2013 as manufactured and installed 
by Swarco Traffic Ltd, previously Dambach UK Ltd, in the United Kingdom. This unit cost 
equates to R 68 424 per sign based on a then currency exchange rate of R 16 (Rand) : £ 1 
(Pound Sterling), which is R 20 744 less than the average VAS unit cost of R 89 168 that 
has been calculated for a typical VAS manufactured and installed in South Africa in 2013. 
 
Therefore, based on the calculated average unit cost for 2013, VAS manufactured and 
installed in South Africa would have a higher unit cost than the equivalent signs in the United 
Kingdom 
 
The SCC VAS effectiveness study indicates that SCC experienced an average reduction of 
9.3 KSI’s (6.7%) per year with the installation of 218 VAS signs in the County. In Section 
4.2.1.4, Potential Impact of VAS, these results are applied to the South African road safety 
and road user statistics for the period March 2011 to March 2012, which indicates that a 
reduction of 136 fatal road traffic crashes could potentially be achieved at a national level. 
This potential reduction is of course the anticipated result that requires the installation of 218 
VAS on the South African road network. 
 
Based on the calculated average unit cost for VAS manufactured and installed in South 
Africa in 2013, the total cost of 218 VAS in South Africa is calculated as follow: 
 
218 signs  x  R 89 168  average VAS unit cost  =  R 19 438 624 (excluding VAT) 
4.2.2.2 POTENTIAL SAVINGS 
The potential financial saving as a result of the anticipated reduction in the number of fatal 
road traffic crashes is calculated using cost information for fatal road traffic crashes 
contained in the 2009 Road Traffic Report. 
Using Vehicle Activated Signs as an integrated measure to improve road safety in South Africa 4-18 
By Mr C Swanepoel (Student No.: 9756546) 
In order to calculate the unit cost of a fatal road traffic crash in 2013, the cost information 
contained in the 2009 Road Traffic Report for the period 2002 to 2009 is used, as presented 
in Section 2.1.2.4, Statistics and Trends: Estimated Cost of Road Crashes.  
 
An escalation factor of 5% per annum is applied to the 2009 unit cost of a fatal road traffic 
crash in order to calculate the 2013 unit cost of a fatal road traffic crash. This escalation 
factor is considered to be acceptable, since the unit cost information contained in the 2009 
Road Traffic Report indicates that a 5% per annum escalation factor has been applied to the 
cost of fatal road traffic crashes for the period 2002 to 2009. 
 
The 2013 unit cost of a fatal road traffic crash is therefore calculated by means of the 
following formula: 
RFat2009 x ( 1 + fE )4 = RFat2013 
Where: 
RFat2009 = unit cost of a fatal road traffic crash (2009) 
fE = Escalation factor (%) 
RFat2013 = unit cost of a fatal road traffic crash (2013) 
Therefore: 
R 1 232 898 x ( 1 + 5% )4 = R
 
1 498 595.23 
RFat2013 ≈ R 1 500 000 unit cost of a fatal road traffic crash (2013) 
 
The unit cost of a fatal road traffic crash in 2013, as calculated through the above process, is 
considered to be more relevant to this research as opposed to the cost information 
presented by the RTMC at the 2012 Road Safety Conference. Section 2.1.2.4, Statistics and 
Trends: Estimated Cost of Road Crashes, contains the unit cost information presented by 
the RTMC at the 2012 Road Safety Conference.  
 
Although the RTMC’s information is more recent than the information contained in the 2009 
Road Traffic Report, it relates to the estimated unit cost of a fatality, which is by definition 
different to a fatal road traffic crash. It is hence considered inappropriate to use the above 
cost information of the RTMC, as it would lead to incorrect results and over inflated values. 
Therefore, based on the preceding information, the potential financial saving for South Africa 
as a result of the anticipated reduction of 136 fatal road traffic crashes at a national level with 
the introduction of 218 VAS on the South African road network is calculated as follow: 
 
136  fatal road traffic crash reduction  x  R 1 500 000  unit cost of a fatal road traffic crash 
= R 204 000 000  
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4.2.2.3 COST-BENEFIT RATIO 
Having determined the estimated cost of R 19 438 624 to manufacture and install 218 VAS 
on the South African road network, as well as the potential financial saving of R 204 000 000 
as a result of the anticipated reduction of 136 fatal road traffic crashes at a national level 
(based on the number of fatal road traffic crashes caused by the speeding human factor 
during the period March 2011 to March 2012), a cost-benefit ratio for the use of VAS in 
South Africa can be derived as follow: 
 
       Cost : Benefit 
 Estimated VAS cost : Potential financial savings (fatal road traffic crash reduction) 
R 19 438 624 : R 204 000 000 
1 : 10.5 
 
This ratio indicates that, on an annual basis, South Africa can potentially save R 10.50 for 
every R 1 spent on manufacturing VAS locally and installing these signs on the country’s 
road network. This is considered to be a conservative estimate. 
 
Although the ‘benefit’ component (10.5) of the South African cost-benefit ratio is 
approximately 20% of the ‘benefit’ component (52.5) of the ratio experienced by SCC, it 
should also be noted that SCC’s results are relative to a three year post-VAS installation 
period, whilst the results for South Africa is for a one year period, namely March 2011 to 
March 2012. 
 
4.3 SIMILAR ROAD SAFETY TECHNOLOGIES IN SOUTH AFRICA 
The identification and investigation of a limited selection of electronic road sign 
manufacturing companies, both in the United Kingdom and in South Africa, provide the 
necessary platform required for product comparison purposes. 
 
The products and services available from Swarco Traffic Ltd serve as examples of the 
typical products available from electronic road sign manufacturing companies in the United 
Kingdom, which are referred to in this research as conventional VAS. 
 
Selective products manufactured by SATT and Polycomp that are considered to be similar to 
conventional VAS, have been compared with conventional VAS in terms of function, use and 
cost, along with the capabilities of these companies to manufacture conventional VAS as 
used in the United Kingdom. 
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4.3.1 SIGN MANUFACTURERS 
4.3.1.1 UNITED KINGDOM 
4.3.1.1.1 SWARCO TRAFFIC LTD (FORMERLY DAMBACH UK) 
Swarco Traffic Ltd offers a complete range of what they call ‘active’ signage, to increase 
roadway efficiency and to assist motorists to travel safer and smarter. Their range of signs 
includes prismatic signs, urban variable message signs, portable variable message signs 
and vehicle activated signs, examples of which are shown in the following figures (Swarco 
Traffic Ltd, 2013). 
Figure 4-1: Prismatic Signs 
 
(Source: Swarco Traffic Ltd, 2013) 
Figure 4-2: Urban Variable Message Signs 
 
(Source: Swarco Traffic Ltd, 2013) 
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Figure 4-3: Portable Variable Message Signs 
 
(Source: Swarco Traffic Ltd, 2013) 
 
Swarco Traffic Ltd’s range of VAS is extensive and includes the following: 
 Speed warning signs 
 Hazard warning signs 
 Low bridge warning signs 
 Your Speed warning signs 
 School safety signs 
 Moveable vehicle activated signs (MVAS) 
 
These signs are described and illustrated in two of Swarco Traffic Ltd’s product brochures, 
titled Speed Warning and Safety Signs and Moveable Vehicle Activated Sign: MVAS, copies 
of which are included in Appendix E.  
 
Swarco Traffic Ltd supply their VAS with a choice of conventional (electrical feed) or 
renewable energy (wind or solar) power sources, and optional traffic data logging facilities 
with user friendly data analysis software. Their VAS products typically carry a two year 
warranty. 
 
Swarco Traffic Ltd also offers a comprehensive service package to their customers, 
providing a one-stop-shop for equipment supply, installation, commissioning, and life cycle 
maintenance support, for both their own and third party supplied traffic technology products. 
Additionally, telephone support and training are provided to ensure that the maximum 
benefits of their products are utilised by their customers. 
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4.3.1.2 SOUTH AFRICA 
4.3.1.2.1 SATT 
The SATT head office in Cape Town was visited in February 2013 to view their available 
products, inspect their manufacturing facilities, and to discuss SATT’s ability to manufacture 
conventional VAS, similar to the products available from Swarco Traffic Ltd in the United 
Kingdom. 
 
SATT manufactures a wide range of electronic signs, which includes variable message 
signs, parking guidance systems and signs, as well as sport scoring systems and signs. 
Their range of variable message signs includes full size overhead freeway management 
signs to trailer mounted portable variable message signs and speed control signs, suitable 
for use in both urban and freeway environments (SATT, 2013). 
 
Although SATT was found not to manufacture conventional VAS at the time of this research, 
the company was confident that they do have the capability in terms of knowledge, 
resources and facilities to do so. 
 
SATT’s trailer mounted speed control sign, referred to as the Speed Sign Trailer (SST), is 
considered to be most similar to a conventional VAS in terms of its function and use. A 
typical example of the SST is shown in the following figure and the SST product brochure is 
included in Appendix F. 
Figure 4-4: Speed Sign Trailer (SST) 
 
(Source: SATT, 2013) 
 
The SST is aimed at traffic calming within zones where roadworks are undertaken. The SST 
combines a static speed limit sign with an electronic sign and radar. The static sign denotes 
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the speed limit within the work zone while the radar detects vehicle speeds within the work 
zone, compares this to a preset threshold, and warns motorists exceeding this threshold to 
slow down.  
 
The static speed limit sign is user changeable from 60 km/h to 80 km/h to 100 km/h. Speed 
thresholds can be set according to the static sign section through dipswitch settings. An 
upper threshold can be set, against which only the speed message is displayed, thus 
preventing motorists from using the sign to test the speed capabilities of their vehicles.  
 
Flashing beacons are triggered once the speed threshold has been broken. The SST is 
lightweight and can be towed by a car or light delivery vehicle. It is easily deployed within 
roadworks or maintenance zones. The SST is powered by a battery bank and a solar panel 
that constantly charges the battery. The sign is lowered when in transit and is raised by a 
hydraulic hand actuated pump once in the position of deployment. 
 
The cost of a typical SST in August 2013 was R 64 000, which excludes VAT and any 
associated delivery fees. SATT’s speed sign trailers carry a 12 month manufacturer’s 
warranty. 
4.3.1.2.2 POLYCOMP 
The Polycomp head office in Modderfontein (Johannesburg) was visited in October 2012 to 
view their available products, inspect their manufacturing facilities, and to discuss 
Polycomp’s ability to manufacture conventional VAS, similar to the products available from 
Swarco Traffic Ltd in the United Kingdom. 
 
Polycomp manufactures a wide range of electronic signs, which includes variable message 
signs, parking displays and scoreboards. Their range of variable message signs includes 
from full size overhead freeway management signs, to trailer mounted, portable variable 
message signs and speed indicating display signs (Polycomp, 2013). 
 
Like SATT, Polycomp was also found not to manufacture conventional VAS at the time of 
this research, but likewise the company was confident that they do have the capability in 
terms of knowledge, resources and facilities to do so. 
 
Polycomp’s speed indicating display signs are considered to be most similar to conventional 
VAS in terms of their function and use. Typical examples of speed indicating display signs 
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are shown in the following figure and the speed indicating display sign product brochure is 
included in Appendix G. 
Figure 4-5: Speed Indicating Display Signs 
  
(Source: Polycomp, n.d.)     (Source: Polycomp, n.d.) 
 
Polycomp’s speed indicating display signs have been designed to increase driver awareness 
and to warn motorists when they are exceeding the applicable speed limit on a road. The 
use of these signs does therefore improve road safety for road users and reduce the risk of 
road traffic crashes occurring as a result of high vehicle speeds. 
 
Speed indicating display signs can be used on most road types, for example national roads, 
urban roads, roads in residential areas, at schools or on the approaches to pedestrian 
crossings. The signs are also used by municipalities, large university campuses, mines and 
large factories that require speed limit restrictions. 
 
The signs can be permanent installations, fixed to a sign post, or movable, for example 
mounted on a small trailer. The signs are supplied with a choice of conventional (electrical 
feed) or renewable energy (wind or solar) power sources. 
 
The operator can set the sign’s trigger speed by using a laptop via a RS232 communications 
port. If an oncoming vehicle exceeds the pre-set speed limit, the sign unit will show the 
speed of the approaching vehicle, activate two flashing beacons for two seconds indicating 
to the motorist that he had exceeded the speed limit. 
 
The unit price of sign post mounted speed indicating display signs range from R 27 000 
(excluding smiley face) to R 32 550 (including smiley face). Optional extras include the 
following items: 
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 Solar panels = R 8 500 
 Deep cycle batteries = R 5 000 
 High quality charger = R 2 200 
 Trailer mounted alternative = R 22 800 
 
The above prices were obtained from Polycomp in August 2013. They exclude VAT and any 
associated delivery fees. Polycomp’s speed indicating display signs carry a 12 month 
manufacturer’s warranty. 
 
Polycomp also offers customers service level agreements to ensure that display signs are 
serviced on a regular basis. Regular services assist to keep display signs clean and well 
ventilated. Display signs tend to overheat if not adequately maintained. Overheating tends to 
cause key parts of the electronic components to deteriorate at a faster than normal rate, 
which usually leads to the failure of the display signs. This could be a costly expense to 
repair or even replace. 
4.3.2 COMPARISON OF PRODUCTS 
The investigation of two electronic road sign manufacturing companies in South Africa, 
namely SATT and Polycomp, indicates that conventional VAS products, as manufactured in 
the United Kingdom, do not form part of the standard product ranges of these two 
companies. Both companies were however confident that they do have the capabilities in 
terms of knowledge, resources and facilities to manufacture conventional VAS products in 
South Africa. 
 
This research has found that the technical capabilities of SATT and Polycomp are well 
demonstrated through their current product ranges, which include products that are similar in 
function and use to that of conventional VAS. 
 
Function and Use 
The primary function of conventional VAS is to reduce a driver’s speed by displaying a 
message, typically ‘Slow Down’, together with a relevant speed regulatory sign or warning 
sign. This action occurs when the sign is activated by a motorist typically exceeding the 
speed limit or going too fast for the type of road. The VAS therefore reduces the risk of a 
road traffic crash occurring through visual interaction with the driver, which normally results 
in a reduction of the vehicle’s speed. 
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Creating driver awareness in order to reduce a vehicle’s speed is also the primary function of 
SATT’s SST and Polycomp’s speed indicating display signs. Both products are activated 
when vehicles exceed a pre-set speed threshold, warning motorists exceeding this threshold 
to slow down. 
 
The SST and speed indicating display signs are not equipped to perform traffic surveys as a 
secondary function, as is the case with conventional VAS. This function could however be 
added to these products by their manufacturers. 
 
Similar to conventional VAS, the speed indicating display signs are used on the majority of 
road types, ranging from national roads to residential streets. The SST on the other hand 
tends to be used within zones where roadworks are undertaken, which is a similar condition 
to where mobile VAS are used. 
 
The permanent or movable installation options of the SST and the speed indicating display 
signs match well with that of conventional VAS, along with the availability of conventional or 
renewable energy power source options. 
 
The availability of manufacturer’s warranties and maintenance contracts with the SST and 
the speed indicating display signs also compare well with the service packages offered by 
the electronic road sign manufacturing companies based in the United Kingdom. 
 
Cost 
A cost estimate exercise was carried out by SATT in October 2013 to estimate the unit cost 
of a typical speed regulatory VAS and a typical warning VAS manufactured by them for use 
in South Africa (Dill, personal communication, 2013). The cost estimates were based on the 
criteria shown in Table 4-6 and Table 4-7. 
 
This exercise was done in order to compare the anticipated cost of locally manufactured 
VAS with the typical cost of the two local products that were identified as being similar to 
conventional VAS, namely SATT’s SST and Polycomp’s speed indicating display signs. 
 
In August 2013, the cost of a typical SST was R 64 000, excluding VAT and any associated 
delivery fees. The cost of sign post mounted speed indicating display signs ranged from 
R 27 000 (excluding smiley face) to R 32 550 (including smiley face), excluding VAT and any 
associated delivery fees. Trailer mounted speed indicating display signs, complete with solar 
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panels, batteries and a charger, would range in cost from R 65 500 (excluding smiley face) 
to R 71 050 (including smiley face), excluding VAT and any associated delivery fees.  
 
The cost range of the two local products are therefore from R 27 000 to R 71 050, excluding 
VAT and any associated delivery fees. 
 
SATT estimated that the cost of a locally manufactured speed regulatory VAS, as specified 
in Table 4-6, would range from R 70 268 to R 88 069 depending on the number of optional 
functionalities included with the sign. The cost of a locally manufactured warning VAS, as 
specified in Table 4-7, would range from R 96 934 to R 101 401. The above amounts 
exclude VAT. 
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Table 4-6: SATT Cost Estimate: Speed Regulatory VAS 
Speed Regulatory VAS 
Criteria Specifications and Estimates Examples 
Sign size 1200 mm diameter Typical Speed Regulatory VAS:
 
 
SARTSM Sign Reference: 
 
Applicable speed limit 100 km/h 
Installation type 
Permanent (sign colours: red, white and 
black) 
Additional wording SLOW DOWN below regulatory sign 
Power source Electricity network 
Cost of sign, including control box R 65 601 
Typical installation cost in rural environment R 4 667 
* Cost of optional flashing lights (4 beacons) R 1 467 
* Cost of optional traffic data collector R 3 000 
* Cost of solar power alternative R 13 334 
Lower limit: Total cost of basic spec sign, 
including installation but excluding optional 
items. 
R 70 268 
Upper limit: Total cost of full spec sign, 
including installation and optional items. 
R 88 069 
Notes: 
1. Prices shown exclude VAT. 
2. * indicates optional item. 
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Table 4-7: SATT Cost Estimate: Warning VAS 
Warning VAS 
Criteria Specifications and Estimates Examples 
Sign size 900 mm side height Typical Warning VAS: 
 
 
SARTSM Sign Reference: 
 
Applicable speed limit 60 km/h 
Installation type 
Permanent (sign colours: red, white and 
black) 
Additional wording SLOW DOWN below regulatory sign 
Power source Electricity network 
Cost of sign, including control box R 92 267 
Typical installation cost in urban environment R 4 667 
* Cost of optional flashing lights (4 beacons) R 1 467 
* Cost of optional traffic data collector R 3 000 
* Cost of solar power alternative 
Not recommended by SATT due to the bulky 
size of the equipment required. 
Lower limit: Total cost of basic spec sign, 
including installation but excluding optional 
items. 
R 96 934 
Upper limit: Total cost of full spec sign, 
including installation and optional items. 
R 101 401 
Notes: 
1. Prices shown exclude VAT. 
2. * indicates optional item. 
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The product cost comparison shown in Table 4-8 indicates that, based on average product 
costs, the locally manufactured VAS products would be more expensive than the products 
currently available from SATT and Polycomp. For example, the ‘cheapest’ VAS product 
(speed regulatory VAS) would be approximately 16% more expensive that the most 
‘expensive’ product (trailer mounted speed indicating display sign) currently available from 
Polycomp. 
Table 4-8: Product Cost Comparison 
Product Cost (Rand) Excluding VAT Cost Ranking 
Lower Limit Upper Limit Average 
Sign post mounted 
speed indicating 
display signs by 
Polycomp 
R 27 000 R 32 550 R 29 755 1 
Speed Sign Trailer 
(SST) by SATT R 64 000 R 64 000 R 64 000 2 
Trailer mounted 
speed indicating 
display signs by 
Polycomp 
R 65 500 R 71 050 R 68 295 3 
Speed Regulatory 
VAS by SATT 
R 70 268* R 88 069* R 79 168.50 4 
Warning VAS by 
SATT 
R 96 934* R 101 401* R 99 167.50 5 
Notes: 
1. * indicates estimated cost. 
2. Product ranking is based on the average product costs, with 1 being the lowest and 5 
being the highest. 
 
 
Although there may be various factors influencing the estimated cost of manufacturing VAS 
in South Africa, it should also be borne in mind that VAS has never before been 
manufactured by companies such as SATT and Polycomp, and the above is very much a 
first attempt to estimate the associated costs. As with most new technologies however, it is 
anticipated that the manufacturing cost and ultimately the product cost will reduce over time 
as the manufactured product volumes increase, and technology evolves and becomes 
cheaper. 
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4.3.3 SIGNAGE REGULATIONS 
As stated in Section 2.4, Signage Regulations, electronic road traffic signs must comply with 
the relevant road traffic sign regulations applicable to the country in which they are used. 
 
The investigation of the VAS products manufactured by Swarco Traffic Ltd confirmed that 
their products are manufactured in accordance with the regulations contained in the Traffic 
Signs Regulations and General Directions (TSRGD) and Traffic Advisory Leaflet 1/03: 
Vehicle Activated Signs, as applicable in the United Kingdom 
 
This reinforces the requirement that any VAS products used on public roads in South Africa, 
whether manufactured locally or abroad, must comply with the regulations and specifications 
contained in the National Road Traffic Regulations 2000 and the South African Road Traffic 
Signs Manual (SARTSM), particularly Volume 1 Chapter 9 Variable Message Signs, in terms 
of sign size, colour, et cetera. 
 
Although the content of Volume 1 Chapter 9 Variable Message Signs of the latest version of 
the SARTSM is considered to be aged, it remains the official document governing the use of 
road signs, and particularly electronic road signs, on public roads in South Africa, until such 
time that the document is updated by the Department of Transport. 
 
4.4 CHAPTER SUMMARY 
The results of the Transport Research Laboratory’s effectiveness study indicate a reduction 
in average traffic speeds, along with a one-third reduction in crashes across all the assessed 
sites combined, when compared with the number of crashes that would be expected without 
the presence of VAS. The opinion survey that formed part of the study also revealed that 
drivers expressed overwhelming support for the newly installed VAS. 
 
The results of SCC’s effectiveness study indicate a 20% reduction in the number of KSI type 
road traffic crashes, and a 30% reduction in the number of PIC type road traffic crashes at 
the assessed VAS sites over a three year post installation period. On the financial side, the 
VAS effectiveness study indicates that SCC experienced a cost-benefit ratio of 1 : 52.5 
based on the installation cost of the assessed signs, and the financial savings as a result of 
the reduction in the number and severity of road traffic crashes over the three year post 
installation period at the VAS sites. SCC therefore saved £ 52.50 for every £ 1 spent on VAS 
over this time period. 
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Based on the results of the SCC VAS effectiveness study, the potential impact that the use 
of VAS could have on road safety in South Africa has been calculated by applying an 
equivalent annual reduction rate to the number of fatal road traffic crashes that occurred in 
South Africa for the one year period March 2011 to March 2012. 
 
The anticipated reduction was only applied to the number of fatal road traffic crashes where 
speeding was identified as the primary human contributory factor causing the crash. The 
assumption is therefore made that the presence of VAS will have little or no effect to prevent 
fatal road traffic crashes that occur as a result of other contributory factors that relate to 
either the vehicles involved in the crash or the road environment. 
 
A conservatively estimated driver obedience factor has been incorporated into the 
abovementioned calculations to make provision for the potentially reduced effectiveness of 
VAS in South Africa, due to the perceived generally poorer driver obedience of the average 
motorist in South Africa in comparison to the average motorist in the United Kingdom, based 
on road traffic offence data from the Nelson Mandela Bay municipal area and the County of 
Surrey. 
 
The calculated results indicate that a reduction of 136 fatal road traffic crashes could 
potentially be achieved at a national level with the introduction of VAS on the South African 
road network, which is an overall reduction of 1.2% in the total number of fatal road traffic 
crashes that occurred during the one year period March 2011 to March 2012. This is 
considered to be a conservative estimate. 
 
On the financial side, the calculated results indicate that South Africa would potentially 
experience an annual cost-benefit ratio of 1 : 10.5 based on the estimated manufacturing 
and installation cost of 218 VAS on the South African road network, and the potential 
financial savings as a result of the anticipated reduction of fatal road traffic crashes. 
Conservatively estimated, South Africa could potentially save R 10.50 for every R 1 spent on 
manufacturing VAS locally and installing these signs on the country’s road network on an 
annual basis. 
 
A comparison of the products available from SATT and Polycomp in South Africa with the 
range of VAS products available from a typical VAS manufacturer in the United Kingdom, 
namely Swarco Traffic Ltd, indicates that conventional VAS products do not form part of the 
standard product ranges of the two South African manufacturers. The technical capabilities 
of SATT and Polycomp are however well demonstrated through their current product ranges, 
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which include products that were found to be similar to conventional VAS in terms of their 
function and use. Both companies are confident that they do have the capability in terms of 
knowledge, resources and facilities to manufacture conventional VAS products as used in 
the United Kingdom. 
 
A cost estimate exercise, assisted by SATT, indicates that based on average product costs, 
locally manufactured VAS products would be slightly more expensive than the similar 
products currently available from SATT and Polycomp. 
 
VAS products used on public roads in South Africa, whether manufactured locally or abroad, 
must comply with the regulations and specifications contained in the National Road Traffic 
Regulations 2000 and the South African Road Traffic Signs Manual, particularly Volume 1 
Chapter 9 Variable Message Signs, in term of sign size, colour, et cetera. 
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5 CONCLUSIONS 
This chapter presents a summary of the key findings and the conclusions drawn from the 
available literature and adopted study methods. 
 
5.1 LITERATURE CONCLUSIONS 
According to the literature, road safety is an aspect of major concern on road networks, not 
only on a local scale in South Africa, but also on a global scale (Ekeke Monono, 2012). 
 
Recent statistics from the World Health Organisation (WHO) indicate that annually more 
than 1.2 million people die worldwide as a result of road traffic crashes, which is more than 
3000 deaths each day. In 2004, road traffic injuries were ranked as the 9th leading cause of 
death globally. By 2030 it is estimated that it will be the 5th leading cause of death, resulting 
in an estimated 2,4 million deaths each year (Ekeke Monono, 2012). 
 
According to the literature, South Africa is experiencing an unacceptably high level of fatal 
road traffic crashes, which leads to a high fatality rate of approximately 40 deaths per day. 
As a result, the country has one of the highest per capita rate of road fatalities in the world 
with 27 fatalities / 100 000 human population. The global average is 10.3 fatalities / 100 000 
human population (Letsoalo, 2012). The road authorities in South Africa should therefore 
radically increase their efforts at national, provincial and local levels to improve road safety 
for all users of the road network, given the country’s unacceptable high rate of road fatalities 
in comparison to global averages. 
 
The ‘human factor’ has been identified as the leading contributory factor in 93% of fatal road 
traffic crashes that occurred in South Africa during the period March 2011 to March 2012 
(Letsoalo, 2012). According to the literature, speeding has historically been one of the top 
human factors contributing to fatal road traffic crashes in South Africa. 
 
The available literature also indicates that South Africa is failing to meet the goal of the Road 
Traffic Management Corporation’s (RTMC) 2015 Road Traffic Safety Management Plan, 
which targets a 50% reduction in the rate of accident fatalities arising from road and other 
transport by 2015, with 2007 being the benchmark year (Road Traffic Management 
Corporation, 2011). 
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The accurate recording and regular publishing of road safety data and statistics are vital for 
the monitoring and evaluation of the road safety situation in South Africa. The responsible 
authorities, like the Police, Traffic Police and road authorities, should be made acutely aware 
of the importance of the collection and processing of such data. 
 
According to the literature, the road safety situation is deteriorating rapidly, not only in South 
Africa but also on a global scale. According to the WHO, the reason for this global 
occurrence is considered to be, in part, as a result of rapid increases in motorisation without 
sufficient improvement in road safety strategies and land use planning (World Health 
Organisation, 2011). 
 
In an attempt to improve this situation, the WHO, United Nations (UN) and other 
stakeholders prepared the Global Plan for the Decade of Action for Road Safety 2011 – 
2020 (World Health Organisation, 2011), which was launched globally on 11 May 2011. In 
support of this Global Plan, the RTMC and the South African Road Federation (SARF) 
initiated and facilitated two Road Safety Conferences in South Africa, one in June 2011 and 
one in October 2012. The RTMC and the SARF should continue their support for the Global 
Plan through the facilitation of annual Road Safety Conferences in South Africa, since these 
conferences provide the opportunity for road authorities to deliberate on measures and 
actions that have the potential to reduce the number and severity of road traffic crashes that 
are likely to occur in South Africa during the period 2011 to 2020. 
 
The management of vehicle speeds is one of numerous important interventions identified in 
the Global Plan (World Health Organisation, 2011). According to the literature, research 
carried out by the WHO indicates that for every 1 km/h increase in speed, there is a 3% 
increase in crash risk and a 5% increase in fatal crash risk (Ekeke Monono, 2012). It can 
therefore be concluded that a reduction in vehicle speeds will lead to a reduction in the 
number and severity of road traffic crashes, given that speeding is a leading contributory 
factor in the occurrence of road traffic crashes. 
 
According to the literature, Surrey County Council (SCC) has an extensive Vehicle Activated 
Signs (VAS) programme in place with over 500 VAS installations throughout the County of 
Surrey by 2009 (Surrey County Council, 2010). SCC developed a VAS Good Practice Guide 
in 2006 and in December 2009 SCC completed the first phase of a VAS effectiveness study 
that involved over 200 signs (Surrey County Council, 2010). SCC therefore serves as a good 
example of how VAS products can be utilised as a road safety measure on a road network. 
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The available literature indicates that VAS are normally used to reduce a driver’s speed by 
displaying a message, typically ‘Slow Down’, together with a relevant speed regulatory sign 
or warning sign. VAS therefore reduce the risk of road traffic crashes occurring through 
visual interaction with drivers. VAS also have the ability to perform traffic surveys as a 
secondary function. 
 
According to the literature, VAS have to comply with the relevant road traffic sign regulations 
applicable to the country in which they are used, since these products are classified as road 
traffic signs. In the United Kingdom, the applicable documentation is the Traffic Signs 
Regulations and General Directions (TSRGD) and Traffic Advisory Leaflet 1/03: Vehicle 
Activated Signs. In South Africa, the applicable regulations are the National Road Traffic 
Regulations 2000 and the South African Road Traffic Signs Manual (SARTSM), particularly 
Volume 1 Chapter 9 Variable Message Signs.  
 
It is concluded that in terms of the definition and types of Variable Message Signs (VMS) 
referred to in the National Road Traffic Regulations 2000 and the SARTSM, light emitting 
VAS can be classified as a type of VMS. It is therefore also concluded that the use of light 
emitting VAS on public roads in South Africa is legal, provided the signs comply with the 
specifications contained in the relevant regulatory documents. 
 
From the available literature it is concluded that the content of Volume 1 Chapter 9 of the 
SARTSM is aged, but it remains the official document governing the use of road signs, and 
particularly electronic road signs, on public roads in South Africa, until such time that the 
document is updated by the Department of Transport. 
 
5.2 METHODOLOGY CONCLUSIONS 
The conclusions drawn from the adopted methodologies are presented in a logical order to 
address the three questions (Section 1.2.2, Hypothesis) investigated by this research, 
namely: 
 To what extent have Vehicle Activated Signs been an effective measure to improve road 
safety in Surrey County Council? 
 Based on the degree of effectiveness of Vehicle Activated Signs in Surrey County 
Council, what will the potential impact on road safety be in South Africa with the 
introduction of Vehicle Activated Signs? 
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 How do Vehicle Activated Signs compare to other similar road safety technologies that 
are currently available in South Africa? 
5.2.1 THE EFFECTIVENESS OF VAS 
The effectiveness of VAS, as a measure to improve road safety, is demonstrated through the 
conclusions drawn from the following studies. 
 
Transport Research Laboratory 
The Transport Research Laboratory (TRL) concluded from their VAS effectiveness study in 
2002 that motorists can be influenced to reduce their speed when they are specifically 
targeted. Conventional static road signs alone were found to be less effective than VAS in 
achieving speed reductions. 
 
VAS appeared to be very effective in reducing vehicle speeds, and the signs were 
particularly capable of reducing the number of motorists who exceeded the speed limit and 
who contributed disproportionately to the risk of road traffic crashes occurring, without the 
need for enforcement. 
 
VAS can be operated at speed thresholds well below normal police enforcement levels. The 
study also found no evidence that in time, motorists became less responsive to the signs, 
even over a three year period. The operating costs of VAS were also found to be relatively 
low in comparison to other speed management measures. 
 
Finally, it was concluded that with the use of VAS a substantial reduction in road traffic 
crashes was demonstrated (Winnett & Wheeler, 2002). 
 
Surrey County Council 
The results from SCC’s VAS effectiveness study, as published in August 2010, present a 
proven reduction in the number of killed or seriously injured and personal injury type road 
traffic crashes in Surrey over the three year post installation period of 218 VAS at the 128 
sites that formed part of the study.  
 
It is therefore concluded that the use of VAS led to a definite reduction in the number of road 
traffic crashes that occurred in the vicinity of the signs. Furthermore, based on the known 
relationship between vehicle speeds and crash risk, it is also concluded that the reduction in 
road traffic crashes is as a result of the reduction in vehicle speeds in the vicinity of the 
signs, due to the presence and operation of the VAS. The conclusion from the TRL’s VAS 
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effectiveness study, namely that motorists can be influenced to reduce their speed when 
they are specifically targeted, is therefore supported by the findings of SCC’s VAS 
effectiveness study. 
 
SCC experienced road traffic crash reductions over a three year post installation period, 
which indicates that VAS remain effective for long periods of time and not only for a short 
period of time following installation. 
 
The study found VAS to be most effective when two signs were used in combination with 
each other. The warning sign / speed limit combination signs showed the biggest percentage 
reduction in the number of road traffic crashes. The study also concluded that VAS are most 
effective when used in conjunction with other traffic calming measures, and installed at sites 
with a history of high vehicle speeds or a frequent occurrence of crashes (Surrey County 
Council, 2010). 
 
This research therefore concludes that VAS have proven to be an effective road safety 
measure that has been successfully used by SCC to improve road safety on the county’s 
road network. This conclusion supports the first of the three aims (Section 1.2.3, Research 
Aims) identified for this research, namely to establish if VAS is an effective measure that can 
be used to improve safety on the South African road network based on studies done by 
SCC. 
5.2.2 THE FEASIBILITY OF USING VAS IN SOUTH AFRICA 
The technical and economic feasibility of using a technology like VAS on a large scale in 
South Africa has been investigated based on the effectiveness of VAS in SCC. The 
conclusions drawn with regards to the potential impact on fatal road traffic crashes and the 
financial implications associated with the use of VAS in South Africa are presented in the 
following sections. 
 
Potential impact on fatal road traffic crashes 
From the results of the SCC VAS effectiveness study, it is evident that the installation of 218 
VAS led to an annual reduction of 6.7% in the number of fatal road traffic crashes that 
occurred at the 128 sites that formed part of the study. 
 
The application of this reduction to the number of fatal road traffic crashes in South Africa in 
which speeding was identified as the primary human contributory factor for the one year 
period March 2011 to March 2012, indicates that a reduction of 136 fatal road traffic crashes 
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could potentially be achieved at a national level with the introduction of a similar number of 
VAS on the South African road network. This is an overall reduction of 1.2% in the total 
number of fatal road traffic crashes that occurred during this one year time period. 
 
This research therefore concludes that the use of VAS on the South African road network 
has the potential to reduce the number of fatal road traffic crashes that occur annually as a 
result of speeding.  
 
Two important assumptions that formed part of the above calculations, namely that VAS will 
have little or no effect to prevent fatal road traffic crashes that occur as a result of other 
contributory factors that relate to vehicles or roads, and the application of a driver obedience 
factor of 0.5 to make provision for the possible reduced effectiveness of VAS due to the 
perceived generally poor driver obedience of the average motorist in South Africa, remains 
to be tested for relevance in future VAS pilot projects. 
 
Financial implications 
From the SCC VAS effectiveness study it was calculated that SCC experienced a cost-
benefit ratio of 1 : 52.5 with the use of VAS, which is based on an installation cost of 
£ 545 000 for the 218 VAS signs involved in the study, and a saving of £ 28 600 000 as a 
result of the reduction in the number and severity of road traffic crashes in Surrey over the 
three year post installation period at the 128 VAS sites. It can therefore be concluded that 
SCC saved £ 52.50 for every £ 1 they spent on VAS over this three year time period. 
 
The results from this research indicate that South Africa could potential experience an 
annual cost-benefit ratio of 1 : 10.5 based on the estimated cost of R 19 438 624 to 
manufacture and install 218 VAS on the South African road network, and the potential 
financial saving of R 204 000 000 as a result of the anticipated reduction of 136 fatal road 
traffic crashes. Based on these estimated values, it is concluded that South Africa could 
potentially save R 10.50 for every R 1 spent on manufacturing VAS locally and installing 
these signs on the country’s road network on an annual basis. 
 
Based on the preceding information, this research considers it technically and economically 
feasible to introduce VAS on the South African road network, since it has been proven that 
the use of VAS would lead to a reduction in the number of fatal road traffic crashes that 
occur annually, which in turn would hold financial and socio-economic benefits for South 
Africa. This conclusion supports the second of the three aims (Section 1.2.3, Research 
Aims) identified for this research, namely to establish if it would be feasible to use VAS on 
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the South African road network to significantly improve the road safety situation, relative to 
other similar road safety technologies that are currently available. The conclusions 
presented in the following section support the last part of the above research aim. 
5.2.3 SIMILAR ROAD SAFETY TECHNOLOGIES IN SOUTH AFRICA 
The comparison of conventional VAS, as used in the United Kingdom, to other similar road 
safety technologies that are currently available in South Africa yielded the following 
conclusions. 
 
Sign manufacturers 
From the investigations carried out as part of this research, it is concluded that there are at 
least two electronic road sign manufacturing companies in South Africa, namely SATT and 
Polycomp, that have the ability to manufacture conventional VAS products similar to what is 
available from electronic road sign manufacturing companies in the United Kingdom. 
Currently, conventional VAS products do not form part of the standard product ranges of 
these two companies, but their existing products and services support the conclusion that 
they are reputable companies within this industry. 
 
The manufacturing of VAS products in South Africa also has the potential to create new 
business opportunities for established and new businesses in the associated industries, 
along with the creation of new employment opportunities, which is much needed in South 
Africa’s developing economy. 
 
Comparison of products 
According to the literature, the primary function of conventional VAS is to reduce a driver’s 
speed by displaying a message, typically ‘Slow Down’, together with a relevant speed 
regulatory sign or warning sign, which in turn reduces the risk of a road traffic crash 
occurring in the vicinity of the sign. 
 
This research has found SATT’s Speed Sign Trailer (SST) and Polycomp’s speed indicating 
display sign products to be similar in function and use to conventional VAS. Both products 
are activated when motorists exceed a preset speed threshold, warning motorists exceeding 
this threshold to slow down. 
 
These products are however not equipped as standard to perform traffic surveys, but 
according to the manufacturers this feature could be added to these products with some 
modifications, similar to conventional VAS. Cost estimates also indicate that based on 
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average product costs, locally manufactured VAS products are anticipated to be at least 
16% more expensive in comparison to the two similar products currently available from 
SATT and Polycomp. 
 
It is therefore concluded that at the time of this research there are two products available 
from SATT and Polycomp in South Africa that is considered to be similar to conventional 
VAS in terms of product function and use. It is also concluded that the current price ranges 
of these two products are slightly lower than the estimated price range for locally 
manufactured VAS. It should however also be borne in mind that VAS have never before 
been manufactured by companies like SATT and Polycomp, and as with most new 
technologies or products, it is anticipated that manufacturing and product costs will reduce 
over time as the manufactured product volumes increase, and technology evolves and 
becomes cheaper. 
 
From interviews with SATT and Polycomp, it was concluded that the use of SATT’s SST and 
Polycomp’s speed indicating display signs on the South African road network is somewhat 
limited at present. The possible reasons for this occurrence were not investigated as part of 
this research. 
 
The above conclusions, together with the results from the adopted methodologies, are 
considered to be in support of the third and final aim (Section 1.2.3, Research Aims) 
identified for this research, namely to use the findings of this research to introduce VAS to 
road authorities in South Africa, informing them of the product’s operation, application, 
effectiveness and advantages.  
 
The following chapter discusses the recommendations resulting from this research. 
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6 RECOMMENDATIONS 
This chapter provides recommendations derived from the outcome of this research, along 
with the identification of areas that require further research. 
 
Improving Road Safety in South Africa 
 South African road authorities should be encouraged to give consideration to the 
implementation of existing and new measures that have been proven to improve road 
safety. 
 The implementation of measures or products that reduce vehicle speeds, like Vehicle 
Activated Signs (VAS), should be encouraged given the known relationship between 
speeding and crash risk. 
 
Use of Vehicle Activated Signs in South Africa 
 Develop a range of VAS products in partnership with electronic road sign manufacturing 
companies in South Africa like SATT and Polycomp that can be introduced into the local 
market at competitive prices relative to the other similar technologies that are currently 
available. 
 It is recommended that VAS implemented on public roads in South Africa should meet 
the specifications and requirements contained in the National Road Traffic Regulations 
2000 and the South African Road Traffic Signs Manual (SARTSM), in particular Volume 
1 Chapter 9 Variable Message Signs. 
 Once a range of VAS products has been developed locally, South African road 
authorities should be encouraged to introduce these products on the road networks 
under their jurisdiction. The initial focus should be on areas where excessive vehicle 
speeds are known to be problematic and which frequently lead to road traffic crashes. 
 Care should be taken that VAS are not installed in locations where they would add to 
sign clutter. In areas where there is a high concentration of signage, the existing 
signage should be reviewed in order to reduce sign clutter. 
 It is recommended that VAS should not be installed in areas where there is considered 
to be a high risk of vandalism, unless the area is a high crash risk area which needs 
priority consideration, in which case anti-vandalism measures have to be put in place as 
well. 
 VAS sites should be monitored for at least a 3 year period following sign installation to 
evaluate the effectiveness of the VAS. The road traffic crash statistics for a 3 year 
period prior to sign installation, along with speed surveys in the vicinity of the site, 
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should serve as the benchmark data against which the effectiveness of the sign is 
measured through a comparison of similar data for the 3 year post installation period. 
 It is recommended that VAS products should as far as possible incorporate the function 
to collect traffic data that is downloadable. This data would be of great value in the post 
installation period to monitor the effectiveness of a sign in reducing vehicle speeds in a 
specific location. 
 VAS products should as far as possible be equipped with renewable energy power 
sources such as solar or wind power. This will avoid an additional demand for electricity 
being placed on the country’s already strained electricity network. 
 VAS products should be adequately maintained and physically inspected on preferably 
a minimum of a 6 month cycle to ensure that the signs function effectively. 
 It is recommended that a VAS effectiveness study should ultimately be carried out in 
South Africa, similar to the study done by Surrey County Council (SCC) in the United 
Kingdom, to evaluate the effectives of VAS on the South African road network. This 
should ideally be done once a sufficient number of signs have been in place for at least 
a 3 year post installation period to serve as a study sample. The findings of this 
effectives study should then be compared to the results and conclusions of this research 
to evaluate the actual impact that VAS have had on road safety in South Africa over the 
relevant time period. 
 Finally, it is recommended that SCC be approached for general technical support and 
advice on the use of VAS, given the council’s experience with the use of VAS products. 
A formal collaboration agreement could be entered into by the relevant South African 
road authorities and SCC, should the various parties be willing to commit to such an 
undertaking. 
 
Regulations, Policies and Guidelines 
 The content of the National Road Traffic Regulations 2000 and particularly Volume 1 
Chapter 9 Variable Message Signs of the SARTSM should be updated to include 
reference to VAS, along with the development of specifications and guidelines for the 
use of VAS on public roads in South Africa. 
 Develop and publish relevant and easily understandable information for road authorities 
and road traffic law enforcement authorities regarding the functions and use of VAS. The 
Department for Transport’s Traffic Advisory Leaflet 1/03 Vehicle Activated Signs is 
considered to be a good example of such a publication. 
 Develop and publish relevant and easily understandable information for the general 
public regarding the functions and use of VAS, especially for areas where VAS are to be 
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installed for the first time. SCC’s VAS Good Practice Guide is considered to be a good 
example of such a publication. 
 Formulate standards concerning the use of VAS that can be easily adopted by the road 
authorities in South Africa that opt to implement VAS on the road networks under their 
jurisdiction. These standards should at a minimum include the following: 
o Policies and procedures 
 VAS installation warrants 
 Fault and damage reporting guidelines 
o Procurement aspects 
 Funding sources 
 Approved suppliers 
o Technical aspects 
 Minimum specifications and requirements 
 Monitoring guidelines 
 Maintenance guidelines 
o Legal aspects 
 Consultation requirements 
 Signage regulations 
 Warranties 
o Good practice principles 
 
Funding Requirements 
Funding for the implementation, monitoring and maintenance of VAS should be made 
available, preferably by national government, to road authorities in South Africa on an annual 
basis. 
 
Research Pilot Project 
In order to test some of the methodologies, results and conclusions that form part of this 
research, it is recommended that at least one VAS be developed, implemented and tested 
locally as part of a pilot project in South Africa. The primary focus of the pilot project should 
be to evaluate the effectiveness of the sign to curb vehicle speeds. It may not be possible to 
evaluate the ability of the sign to prevent road traffic crashes in the short term, since this 
influence is normally evaluated over a longer post installation period, typically 3 years. The 
implementation of a pilot project in South Africa is of course dependent upon sufficient 
funding support being available for such a project. 
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Research Website 
The following website has been created as part of this research: 
www.vas-research.weebly.com 
 
This website has the following purposes: 
 To serve as an electronic source of relevant information and an extension of this 
research that is accessible via the internet. 
 To provide background information regarding this research. 
 To provide an overview of VAS. 
 To provide an overview of the VAS effectiveness study carried out by SCC in 2009, 
along with a summary of the key findings. 
 To provide an overview of this research, along with a summary of the key findings, 
conclusions and recommendations. 
 To serve as a medium through which VAS can be introduced to road authorities in 
South Africa, along with the promotion of their use to improve road safety. 
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APPENDIX A: 
Typical Vehicle Activated Sign Installations 
  
TYPICAL VEHICLE ACTIVATED SIGN INSTALLATIONS 
The following images show examples of various Vehicle Activated Sign (VAS) types and their use: 
 
         
Solar powered VAS      Solar & wind powered VAS 
(Source: Solagen, n.d.)      (Source: Dambach UK Ltd, n.d.) 
 
       
A-frame mounted VAS (mobile)    Trailer mounted VAS (mobile) 
(Source: Dambach UK Ltd, n.d.)     (Source: Dambach UK Ltd, n.d.) 
  
     
Car roof mounted VAS (mobile)    Lamp column mounted VAS 
(Source: Dambach UK Ltd, n.d.)     (Source: Surrey County Council, 2009) 
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APPENDIX B: 
Surrey County Council Vehicle Activated Signs Good Practice Guide 
  
Vehicle Activated Signs (VAS) – Updated December 2009 
 
Impact on Local Transport Plan 2 Themes 
 
Accessibility Congestion Environment Road Safety  Maintenance 
A reduction in speed 
can encourage 
cycling and walking 
as an alternative and 
safe mode of 
transport.   
VAS can help to keep 
traffic at a steady 
speed.  
Lower driver speeds 
create a less 
intimidating 
environment. Local 
residents feel 
reassured by VAS.  
VAS could increase 
clutter although every 
step should be taken 
to ensure that the 
VAS is installed in an 
appropriate location.  
Steadier vehicle 
speeds help to lower 
fuel consumption and 
decrease emissions.  
VAS help to ensure 
drivers stay within the 
speed limit and 
reduce their speed in 
advance of hazards. 
Some case studies 
have shown an 
average speed 
reduction of 10-15% 
and an average injury 
reduction of 30%* 
with VAS. 
Occasional cleaning 
of the signs is 
required. Trigger 
speeds can be altered 
via laptop / palm top 
computer. Speed / 
traffic data 
downloaded once or 
twice per month 
depending on traffic 
volume. Batteries 
need recharging. 
Semi-permanent, 
temporary and mobile 
signs need to be 
moved to new 
locations. Vandalism 
may occur. 
 
Introduction 
 
Vehicle activated signs (VAS), are roadside digital signs that display a message when they are approached by a driver 
exceeding the speed limit or going too fast for the type of road, especially when there is a hazard. e.g. a bend.  
 
There is an established relationship between vehicle speeds and collisions. Driving too fast for the conditions is more 
likely to be a factor than exceeding the speed limit. Encouraging drivers to adjust speeds to suit the conditions is 
important, since driver error is a contributory factor in 90% of all collisions and the sole factor in 60%. 
 
Purpose 
 
VAS are normally used to reduce a driver’s speed by displaying a message ‘Too Fast - Slow Down’ together with the 
speed limit.  
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VAS can also warn drivers of a safety camera if they are exceeding the limit, or display  
 
 
Safety Camera 
Ahead VAS with 
40mph Roundel 
Bend Ahead VAS with ‘Slow Down’ 
Plate 
30mph Roundel VAS with ‘Slow Down’ Plate Crossroads Ahead VAS with 
‘Slow Down’ Plate 
other messages / hazards relating to road safety, such as a bend or junction.  
 
 
 
 
 
 
Types of VAS Sites  
All sizes are approximate and in millimetres 
 
• Permanent 
 
Large VAS (1450 x 850 x 100) erected on specially installed reinforced large based posts and often powered by 
mains. Too large and heavy to move from site to site so often installed at sites with a consistent speed problem 
i.e. sharp bend ahead.  
 
• Semi-Permanent 
 
Medium VAS (1100 x 800 x 65) erected on existing reinforced large based posts or heavy-duty street lighting 
columns and often powered by mains. On site for 4 to 6 months at a time but can be left for as long as required.  
These sites normally form part of a ‘rolling programme’ and are installed around the same time each year to 
enable “like for like” comparisons to be made.  
 
• Temporary 
 
Small VAS (600 x 400 x 50) erected on large based posts or standard street 
lighting columns and often powered by mains or solar panel. These sites are 
normally used for a ‘short term’ but for a period of at least 1 month. If part of a 
‘rolling programme’ the data can be compared to establish trends. 
 
• Mobile 
 
Mini VAS (400 x 300 x 50) erected on any suitable post or street lighting 
column and powered by battery, wind or solar panel. These types of signs 
are used over short periods. 
 
OR 
 
Small / Medium VAS displayed from the back of a vehicle positioned on the 
roadside powered by the vehicle or a separate generator. Not usually left 
unattended. 
Mobile VAS mounted on 
rear of vehicle.
  
Power Supplies 
 
• Mains – Power is taken from the nearest mains supply, which is often via a street lighting column.  
 
• Solar – Power is taken from the sun via a solar panel, which is installed on top of the VAS unit. Internal batteries     
are charged by this system and used at night.  
 
• Wind – Power is taken from wind energy via a turbine, which is installed on top of the VAS unit. Internal batteries 
are charged by this system and used when there is little or no wind.  
 
• Battery – Power is taken from rechargeable battery pack situated inside the VAS. 
 
 
 
Examples of when to use different types of VAS (possible situations and solutions) 
 
Problem Sign Plates Type of VAS  
Persistent speed / collision problem 
on straight stretch of road – long term 
traffic calming measures may have 
been requested. 
Speed limit roundel + ‘Slow Down’ 
plate + wigwags  
Permanent / Semi-
permanent 
Persistent speed / collision problem 
on approach to a bend - long term 
traffic calming measures may have 
been requested. 
‘Bend ahead’ warning sign + ‘Slow 
Down’ plate + wigwags  
Permanent / Semi-
permanent 
Persistent speed / collision problem 
on approach to a t-junction - long 
term traffic calming measures may 
have been requested. 
‘T-junction ahead’ warning sign + 
‘Slow Down’ plate + wigwags  
Permanent / Semi-
permanent 
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Persistent speed / collision problem 
outside a school - long term traffic 
calming measures may have been 
requested. 
‘School ahead’ warning sign + ’Slow 
Down’ plate + wigwags  
Permanent / Semi-
permanent 
Collision(s) involving HGV’s and low 
bridges.  
‘Maximum height’ warning sign + 
‘Over height Vehicle – Turn Back’ 
plate + wigwags (to activate, over 
height vehicles break laser beams 
emitted over carriageway) 
Permanent 
Complaints about Safety camera 
location being inconspicuous and / or 
high level of offences committed  
(reported by Safety Camera 
Partnership) 
Speed limit roundel + Safety Camera 
Logo  
Permanent / Semi-
permanent 
No speed / collision problem but 
residents have a perception of 
inappropriate speeds.  
Speed Limit Roundel – possibly with 
‘Slow Down’ plate and wigwags  
Temporary or Mobile  
 
 
Benefits 
 
There are 4 types of VAS, as described above and all have different benefits. For example permanent sites can provide 
constant data, which can be analysed to develop trends and the effectiveness of the permanent installation. Temporary 
small and mobile mini VAS can be moved from site to site and are a quick, inexpensive and effective way of tackling 
speed problems and collisions caused by inappropriate speed. This reduces the need for other measures such as speed 
cushions, humps and tables. They can also help to reassure concerned residents.   
 
Some reports and case studies have shown an average speed reduction of 10-15% and an average injury reduction of 
30%* with VAS. Although these results are encouraging, further monitoring is required in order to establish the most 
effective types of VAS, their optimum period of operation and their longer-term impact.  
 
Concerns 
 
Some drivers think that if you activate a VAS then you will be fined in the same way as a safety camera. This is not the 
case although some VAS are installed in advance of safety cameras and give the driver the chance to slow down if they 
are exceeding the speed limit. If they are installed for this purpose then they will display a safety camera symbol either on 
its own or with the speed limit (see picture above).     
 
Types of VAS 
 
• 20 / 30 / 40 / 50 / 60 (mph) Roundel + Wigwag Lights and / or ‘Slow Down’ Plate (both optional but 
recommended). 
 
Roundels to be 600mm unless the average speed of the location is low enough to suit a 450mm Roundel.   
300mm Roundels can be used as a repeater / reminder type VAS.   
 
• Warning Sign + Wigwag Lights and / or ‘Slow Down’ Plate (both optional but recommended). 
 
Signs to be 600mm unless the average speed of the location is low enough to suit a 450mm Sign. 
 
• Safety Camera Logo + Wigwag Lights and / or Speed Limit Roundel (both optional but recommended). 
 
Roundels to be 600mm unless the average speed of the location is low enough to suit a 450mm Roundel.   
It is recommended that the Safety Camera Logo be used in conjunction with the Speed Limit Roundel.  
The safety camera logo cannot be used with a ‘Slow Down’ plate. 
 
• VAS with wording ‘Over Height Vehicle – Turn Back’ + Wigwag Lights. Activated when over height vehicle breaks 
beam omitted over the carriageway.  
 
Sign may display wording on its own or with Maximum Height Warning Sign (see TSRGD Diagram 530). 
 
 
 
• Regulation 58 Traffic Signs Regulations & General Directions 2002 permits any prescribed sign in Schedules 1-5, 
7, 11 or 12 to be used as a VAS. 
 • A limited range of warning signs are allowed in combination with a “SLOW DOWN” plate and will not require 
special authorisation. These are:  
 
504.1 (Crossroads Ahead)    505.1 (T-Junction ahead)  
506.1 (Side road ahead)    507.1 (Staggered junction ahead)  
510    (Roundabout ahead)    512    (Bend ahead)  
512.1 (Junction on bend ahead)    513    (Double bend ahead) 
 
VAS and Road Type 
 
A and B Roads - Temporary or mobile VAS can be too small to have a significant affect on larger A or B roads. More 
prominent VAS that are classed as permanent or semi-permanent may be better suited to roads of this type.  
 
C Roads - Most C roads suit all types of VAS from mobile to permanent. 
 
D Roads - Although larger D roads can suit permanent or semi-permanent VAS, smaller D roads may only be able to 
house mobile or temporary VAS.  
 
Consultation 
 
There is no statutory requirement to consult when providing VAS. Homes or businesses that are directly affected e.g. 
those that have any land within a 25metre radius of the proposed VAS should be informed (see example below).  
Information should include what the VAS is for, why the location has been chosen, what type of VAS is being used and 
how long it is to remain. This does not apply to Mobile VAS, as these are small, unobtrusive and always temporary. 
 
Deciding which properties are ‘directly affected’ including the decision whether or not to inform is at SCC’s discretion.  
 
 
 
 
 
 
 
 
 
 
 
GOOD PRACTICE 
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• All VAS should be compliant with the national Traffic Signs Regulations and General Directions  
(TSRGD 2002). 
 
• The VAS should have a facility for collecting and recording data e.g. driver speeds, unless 
separate radar or laser counters are available.     
 
• VAS should display the speed limit, not the speed of the driver. Displaying the driver’s speed 
does not educate them as to whether they are exceeding the speed limit or driving too fast for the 
conditions. The smiley / happy face image is not covered under the TSRGD and is therefore not 
recommended. Note: Mobile Speed Indication Devices (SIDS), which are used by the Police, are 
often very effective because of the Police presence and the above guidance should not 
discourage this type of road safety programme. 
 
• The speed at which the signs are triggered should be based on those used nationally 
(Association Chief Police Officers guidelines). Currently; speed limit + 10% + 2mph. e.g. 30mph + 
10% (3 mph) + 2mph = 35mph. Where the VAS is in advanced of a hazard i.e. a bend or a 
school, then the trigger speed will need to be much lower. For example, depending on the 
location and hazard, the trigger speed may need to be set to the speed limit or the speed limit 
minus 10% minus 2mph. 
 
• Semi-permanent / temporary VAS to be at a location for a minimum of 1 month to ensure 
maximum benefit. There is no minimum site duration for Mobile VAS.  
 
• VAS should be clearly visible to drivers (a minimum 3 second view) and should not be obstructed 
by trees or other road signs. 
 
• Where VAS are designed to draw attention to a hazard e.g. a bend, they should be installed 
according to the guidance given in Traffic Signs Manual Chapter 4 - Appendix A (Page 64). 
 
• Consideration should be given to nearby homes and businesses when finding a suitable location 
for VAS as the light emitted from the signs can sometimes intrude. 
 
• VAS should not be used as a substitute for a standard sign plate or speed limit repeater sign. 
Where standard signs will warn all drivers of a speed limit or hazard, VAS will only display the 
warning to drivers exceeding the speed limit or driving inappropriately for the conditions.  
 
• VAS should be used to reduce speeds where there is a poor safety record or where a survey has 
identified inappropriate speeds. VAS can also be considered when residents have raised 
concerns about speeds in their area. There may not be records of poor safety or inappropriate 
speeds, but the VAS will help to reassure concerned residents. In these cases, mobile or 
temporary VAS may be sufficient. 
 
• VAS sites should be prioritised* and agreed annually in liaison with the Safety Camera 
Partnership and other programmes also using VAS. This should be carried out at a road safety 
liaison meeting with all partners working on road safety programmes. Once the VAS sites have 
been determined, a yearly programme should be created to show where the VAS will be and for 
how long. *Sites with a history of speed related accidents should be given priority. 
 
Monitoring 
 
It is important that VAS are monitored using the guideline information provided below.  
 
• Speeds should be surveyed and recorded on site before VAS are installed, during and 
afterwards. If using speed detection radars then it is recommended that one set of data is 
obtained just prior to installation, and then following installation several measurements can be 
made to measure the effects of the scheme over time (e.g. 1 month, 3 months 6 months and 12 
months after the scheme is introduced). Each survey should be carried out over a minimum of 5 
days.   
 
 
 
• Reported collisions involving injury data for a full 5-year period should be obtained before VAS 
was installed and the average number of collisions per year calculated. Collision data should 
then be obtained for a minimum of 1 year after VAS installation and then compared with the 
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‘before’ data. (use the average number of collisions per year when comparing before and after 
data) 
 
• Any changes in the layout of the carriageway since installing VAS should also be recorded as it 
could greatly affect the average speed of the traffic. For example, a speed table, mini 
roundabout, new road markings etc may all contribute in lowering the traffic speed and this must 
be taken into account when analysing the effects of VAS over time.  
 
Speed Detection Radars (SDR’s) 
 
SDRs are hand-held or fixed devices that use radars emitted into carriageway lanes to detect vehicles and calculate their 
speed.  
 
Fixed SDRs 
 
Fixed units are usually installed adjacent the road on existing lamp columns or posts and are used to collect data over a 
1-week period. They are often locked in steel or hardened plastic boxes and powered by battery. These devices are for 
survey purposes only, never for prosecution.  
 
Hand-Held SDRs 
 
Hand-held units, commonly known as ‘speed guns’, are used mostly by the Police for spot checks. Local authorities also 
use these devices for quick speed surveys. The Police can use hand-held units for prosecution. 
 
Data Collection 
 
Whereas hand-held units only collect 1 vehicle speed at a time, the fixed units can collect all traffic resulting in numerous 
possibilities for traffic data analysis. Data available from fixed units is listed below: 
 
• Traffic speeds 
• Traffic Volume 
• Average traffic speeds 
• 85th%ile traffic speeds (the speed below which 85% of vehicles are traveling) 
• Dates and times 
• Vehicle’s direction of travel 
• Vehicle type (car, van, HGV, bicycle) 
SCC Framework of Approved VAS Suppliers 
In September 2009, Surrey County Council set up a framework of approved VAS suppliers following strict procurement 
and tender procedures. These are the only suppliers that SCC can use when purchasing new Vehicle Activated Signs.  
The framework was created in order to provide consistency and efficiency with regards to purchasing, installing and 
maintaining VAS around Surrey and will last until September 2009.  
 
Sources 
 
• Transport Research Laboratory (Report for Department for Transport) - Vehicle Activated Signs:  A Large Scale 
Evaluation  
 
• Department for Transport – Traffic Advisory Leaflet 1/03 - Vehicle Activated Signs.  
 
• Association of Chief Police Officers of England, Wales and Northern Ireland – Speed Enforcement Guidelines. 
 
• Transport Research Laboratory – Optimisation of a Vehicle Activated Sign. 
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Vehicle Activated Signs
INTRODUCTION
Vehicle activated signs (VAS) have been developed to address the problem of inappropriate speed where
conventional signing has not been effective.  This leaflet describes the range of Vehicle Activated Signs and the
conditions under which they should be used.
The purpose of this TA leaflet is to describe the use of measures involving a range of Fibre Optic or LED Vehicle
Activated Signs.  VAS are one of a range of measures capable of affecting drivers speed choice over a range of
circumstances.  They are however an adjunct and are not an alternative to fixed signs.
TRAFFIC ADVISORY LEAFLET
March 2003
Traffic Advisory Unit
T
R
L
L
td
BACKGROUND
There is an established relationship between vehicle
speeds and road accidents.  On rural roads, driving too fast
for the conditions is more likely to be a factor in accidents
than exceeding the speed limit.  Encouraging drivers to
adjust their speed to suit the conditions is particularly
important, since driver error is the major contributory
factor in 95 per cent of accidents.
A range of rural road safety engineering measures,
including vehicle activated signing, has been developed to
encourage drivers to approach hazards such as bends and
junctions at a safe speed, and to encourage them to comply
with the speed limit, e.g. through villages.  Drivers
exceeding a set threshold speed trigger a sign indicating
the specific hazard or the speed limit.  This may be
accompanied by the message “SLOW DOWN”.
The latest generation of vehicle activated signs display a
message (symbols and words) delineated by either fibre-
optic cables or light emitting diodes (LEDs) mounted on
the front panel of the sign.  Different parts of the message
or symbols can be shown in different colours.  The sign face
is provided with an automatic dimmer to reduce the
intensity during night-time operation.  When not activated
by a vehicle, the sign remains blank (i.e. blacked out).
The signs used recently have been of two types:
• Speed enforcing;
• Warning of a hazard
A study of the effectiveness of over 60 installations on rural
roads in Norfolk, Kent, West Sussex and Wiltshire has been
conducted by TRL for the Department.  The trial assessed
the effect of the signs on speed and on injury accidents, and
drivers’ understanding of the signs (TRL Report 548
Vehicle activated signs – a large scale evaluation).
The signs appear to be very effective in reducing speeds,
particularly those of the faster drivers who contribute
disproportionately to the accident risk, without the need for
enforcement such as safety cameras.  In this study, a
substantial accident reduction has been demonstrated.
APPLICATION GUIDELINES
Vehicle activated signs are not a substitute for standard
plate signing nor are they to be used as speed limit repeater
signs.  Vehicle activated signs will not normally target all
drivers but rather that population exceeding the posted
speed limit or a safe speed for the particular hazard.  If used
correctly they will be illuminated for only a proportion of
drivers and are therefore not repeater signs.
Vehicle activated signs should be considered only when
there is an accident problem associated with inappropriate
speed that has not been satisfactorily remedied by standard
signing and where safety cameras and related signs are not a
cost effective or otherwise appropriate solution.
Inappropriate speeds might include vehicle speeds on the
approach to a hazard, such as a bend or junction, that are
below the posted speed limit and consequently below the
police enforcement thresholds.
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INSTALLATION GUIDELINES
Before the decision to install vehicle activated signs is
made, it is important to undertake an audit of existing
furniture, fixed signs, road condition and road markings to
assess their standard and condition.
It is not recommended that vehicle activated signs are
deployed unless it is clear that the problem cannot be
remedied by improving the fixed signing.  It should also be
noted that vehicle activated signs are not a substitute for
conventional signs and they should therefore only be used
sparingly.
Detailed accident investigation should also be undertaken
to identify the dominant accident patterns and confirm
that vehicle activated signs are an appropriate remedial
measure.
Site selection should also take into consideration the
number of speed-related accidents and particularly
inappropriate speed for the conditions, for example, on the
approaches to bends and junctions.  Monitoring of traffic
speeds should be undertaken to establish that a problem
with inappropriate speed exists.
The collection of speed data prior to the installation of the
vehicle activated sign should enable the estimation of a
suitable threshold speed for the sign to display the message.
Speed thresholds for warning signs should be set at the 50th
percentile speed measured before installation.  For speed
limit signs the threshold should be set depending on road
conditions.  (A reasonable benchmark would be the ACPO
guidelines on enforcement of 10% + 2mph; ie in a 30mph
speed limit the threshold would be set at 35mph).
It is crucial that the speed monitoring detectors are installed
as accurately as possible to minimise errors in speed
measurement.
The cost of running mains power to the installation should
be investigated at an early stage of planning in order to
make contingencies for an alternative power source (solar
panels/wind powered generators) if the costs are too high.
However, it is important that alternative energy sources are
assessed for their impact on the visual environment and
increased susceptibility to vandalism and theft.
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504.1 (Crossroads ahead)
507.1 (Staggered junction ahead)
506.1 (Side road ahead)505.1 (T-Junction ahead) 
510 (Roundabout ahead)
512.1 (Junction on bend ahead) 513 (Double bend ahead)512.1 (Junction on bend ahead)
512 (Bend ahead)
SIGNS PRESCRIBED IN TRAFFIC SIGNS REGULATIONS & GENERAL DIRECTIONS 2002
Regulation 58 Traffic Signs Regulations & General Directions 2002 permits any prescribed sign in Schedules 1-5, 7, 11 or
12 to be used as a VAS.
A limited range of warning signs are allowed in combination with a “SLOW DOWN” plate and will not require special
authorisation.  These are:
Before installing a vehicle activated warning sign, local
authorities should ensure that the permanent fixed warning
sign, sited in advance of the VAS, is correctly and
appropriately placed.  The siting distance should be in
accordance with Chapter 4 of the Traffic Signs Manual and
will depend upon the 85th percentile approach speed.  For
example, if the 85th percentile speed is 60mph, the sign
will be approximately 245 metres from the hazard. If the
85th percentile speed is 40mph, the sign will be
approximately 100 metres from the hazard.
Traffic engineers should note that placing hazard warning
signs too close to the hazard could render them ineffective.
The use of rectangular yellow backing boards can help to
make signs more conspicuous (see chapter 7 of Traffic Signs
Manual paras 14.22 - 14.26).
Once the permanent signs have been correctly installed and
if the problem with the associated hazard persists, a VAS
can then be considered.  It is important that the VAS is
also correctly sited.  If it is too far from the hazard, it is
possible that the association between the sign and the
hazard will not be made.  If it is too close, it leaves a very
short response time.  Where signs are designed to draw
attention to a hazard, they should be installed 50-100
metres in advance of that hazard, to give the driver time to
respond.
Signs must not contain non-standard pictograms or
messages (i.e. those not prescribed in the Traffic Signs
Regulations), to avoid causing ambiguity and confusion to
drivers.
Diagram 670 when displaying 20, 30, 40 or 50 may also be
used with a “SLOW DOWN” plate.  The purpose in this
case is to remind the driver of the speed limit in force and
the VAS should therefore be set to activate as close as
possible to the speed limit.  Because the sign will only be
activated when the limit for the road is exceeded, it does
not constitute as a repeater.
The camera symbol, Diagram 879 (TSRGD 2002) can also
be used in light emitting colour inverted format without
special authorisation.  It cannot however be used with a
“SLOW DOWN” plate
Signs other than the above may not be used without
special authorisation from the Department for Transport or
equivalent devolved administration. When considering
installing VAS, local authorities and sign manufacturers
must ensure that the signs and equipment are compliant
with the relevant regulations:
- Regulation 58 of the Traffic Signs Regulations 2002.
- Direction 56 (type approval) of the Traffic Signs General
Directions 2002.
- Functional specification for the optical performance of
discontinuous variable message signs – TR 2136 Issue C,
March 2002, Highways Agency.
VARIABLE MESSAGE SIGNS (VMS)
The TRL on behalf of the Department carried out some
work on the issue of VMS outside schools.  Several sites
were selected and monitored using various types of roads
with differing speed limits.  Typically, the speed limit was
lowered to 20mph one hour each side of school start and
finish times.  The results found that this measure as a
speed reducing feature had little effect upon vehicle
speeds.  Added to this, the cost of installation (a VMS
would be required on all approach roads as well as the
road on which the school is situated) led to the
conclusion that they offered poor value for money.  Any
request for authorisation is therefore unlikely to receive
approval.
MAINTENANCE
The operational efficiency of VAS requires that regular
maintenance is carried out.  This involves cleaning the
sign face, removing any obstructing foliage and in
particular ensuring that the vehicle detection system is
functioning correctly.  It is suggested that a six monthly
inspection is carried out at all VAS locations.
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Department for Transport Scottish Executive
Llywodreth Cynulliad Cymru
Welsh Assembly Government
The Department for Transport sponsors a wide range of research into traffic management issues. The results published in Traffic Advisory Leaflets are
applicable to England, Wales and Scotland. Attention is drawn to variations in statutory provisions or administrative practices between the countries.
The Traffic Advisory Unit (TAU) is a multi-disciplinary group working within the Department for Transport. The TAU seeks to promote the most
effective traffic management and parking techniques for the benefit, safety and convenience of all road users.
Requests for unpriced TAU publications to:
Charging and Local Transport Division, 
Zone 3/23, Great Minster House 
76 Marsham Street, London, SW1P 4DR.
Telephone 020 7944 2478
e-mail: tal@dft.gsi.gov.uk
Within Scotland enquiries should be made to:
Scottish Executive, Development
Department, Transport Division 3, Zone 2-E,
Victoria Quay, Edinburgh, EH6 6QQ,
Telephone 0131 244 0847
e-mail: roadsafety2@scotland.gsi.gov.uk
Within Wales, enquiries should be made to:
Welsh Assembly Government,
Transport Directorate, 2nd Floor, Cathays Park,
Cardiff, CF10 3NQ
Telephone 02920 826947
e-mail: andrew.hemmings@wales.gsi.gov.uk
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Published by the Department for Transport © Crown copyright 2003.
Printed in the UK December 2003 on paper comprising 75% post consumer waste and 25% ECF pulp. Product code TAL 1/03.
REFERENCES AND ADDITIONAL READING:
TA Leaflet 1/95 Speed Limit Signs – A Guide to Good Practice
TA Leaflet 1/00 Traffic Calming in Villages on Major Roads
TA Leaflet 11/00 Village Traffic Calming – Reducing Accidents
TRL Report 385 Traffic Calming in Villages on Major Roads: Final Report
TRL Report 548 Vehicle Activated Signs – a large scale evaluation
Traffic Signs Regulations and General Directions 2002
(50 ISBN 0-11-042942-9) £40
DfT Circular 02/2003 The Traffic Signs Regulations and General
Directions 2002  (50 ISBN 011753647-4) £6
Functional specification for the optical performance of discontinuous
variable message signs – TR 2136 Issue C, March 2002, Highways Agency
TECHNICAL ENQUIRIES
Road Safety Division 2
Department for Transport
Zone 2/13
Great Minster House
76 Marsham Street
London
SW1P 4DR
DfT WEBSITE WWW.dft.gov.uk
Details of Traffic Advisory Leaflets available on the DfT website can be accessed as follows:
From the DfT homepage, click on the Local Transport icon and then on Traffic Advisory Leaflets.
Lastly, click on one of the themes to view material.
AUTHORISATION PROCESS
As indicated earlier, if a scheme
complies with the requirements and
regulations already detailed in this
TAL, there is no need for special
authorisation.
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APPENDIX D: 
Surrey County Council Vehicle Activated Signs Effectiveness Study 2009 
  
Surrey Vehicle-activated signs (VAS) – Before and after analysis 
Data up to and including December 2009 
 
 
Background information: 
 
Surrey's first Vehicle-activated signs were installed in April 1992.  They were 'Over height 
Vehicle' warning signs.  Only a handful of signs were installed in Surrey, until April 2002, 
when eight were installed as part of Transport Research Laboratory (TRL) project along 
the A320 Guildford to Chertsey road.  Five more VAS was installed in 2003, 16 in 2004 
and 33 in 2005.  By 2005, there were 68 VAS installations throughout Surrey. Included in 
this number were sites sponsored by funding from the Surrey High Sheriff. 
 
Further programmes resulted in 264 VAS installations (at 161 sites) in Surrey by April 
2008.  There are now over 500 VAS installations in Surrey (to June 2009). 
 
Of these 264 VAS installations, 46 VAS (at 33 sites) have been excluded, leaving 218 VAS 
(at 128 sites). The 46 VAS excluded, are Over height vehicle, mobile, horse crossing, out 
of action/vandalised/removed, level crossing, School time only and Highways Agency. 
These have been excluded because they are not within the scope of our study. 
 
A site is 'usually' a short length, which may have one (or more VAS installations), e.g. a 
400m length through a village with one VAS on each approach. 
 
 
 
These 218 VAS, have been analysed for their effectiveness in terms of three year before 
and after collision data. 
 
They have also been split onto the six most common categories / combinations of signs. 
 
Most of the sites have been installed for more than three years, but for sites less than 
three years old, a projected figure has been included, assuming current trends continue. 
 
 
Countywide totals: 
 
There has been a 20% reduction in the number of killed or seriously injured (KSI).  This 
equates to a saving of 28 KSIs over three years. 
 
There has been a 30% reduction in the number of personal injury collision (PIC).  This 
equates to a saving of 273 PICs over three years. 
 
By area / length: 
 
Speed limit signs (68)* KSI reduction 3% PIC reduction 20%
Warning signs (38) KSI Reduction 37% PIC reduction 41%
Chevron (1) KSI no reduction PIC no reduction 
Speed limit / Safety Camera signs (18) KSI reduction 32% PIC reduction 30%
Camera sign (1) KSI no reduction PIC reduction 61%
Warning sign / Speed limit sign (2) KSI reduction 48% PIC reduction 58%
* Number of signs in brackets 
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 Conclusions : 
 
 
These are averages over all sites.  There are a number of reasons why sites were chosen.  
Most were chosen because they had a collision history and other collision reduction 
measures may not have reduced them.  Some sites previously had a collision record that 
had reduced because of other measures.  Some sites were chosen, because of public 
reassurance – there may not have been collisions, but there is an acknowledged 
excessive speeding problem. 
 
As a result, the base rates for PICs and KSIs varied.  Some sites, had very few, if any 
PICs and KSIs, so when a small increase in PICs and KSIs has been found, this 
contributes to undermining the successful sites. 
 
Some of the other 'failures' are at sites where other measures have been considered and 
tried (and usually failed to reduce PICs and KSIs). 
 
The next stages of the analysis are to add the all the VAS installed from April 2008, 
including the 207 installed as part of the countywide ‘450k’ project / mass action plan. 
 
The VAS landscape in Surrey changed considerably since that project, with a virtual 
doubling of VAS installations in a couple of months because of funding for VAS from the 
High Sheriff. 
 
All of the sites listed above were analysed in 2009 (with data up to and including March 
2009).  It’s encouraging that most, if not all of the successful sites are continuing their 
collision reduction potential. 
 
If we consider that the average installation of a VAS cost £2,500, then the total cost of the 
VAS in this analysis would be in the region of £660,000. 
 
Given that there has been a saving of 28 KSIs and 273 PICs, the saving to the community 
would be in the region of £28.6 million. 
 
This gives a cost benefit ratio of 43:1. 
 
Notes: 
 
VAS installations fully inclusive have cost between £500 and £8,000 per sign. 
 
All values expressed in terms of personal injury collisions (PIC) and killed and seriously 
injury collisions (KSI). 
 
Using the Transport Analysis Guidance (TAG) April 2009, Table 4a, the average cost of a 
collision is £104,900. 
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SURREY VAS - BEFORE AND AFTER COLLISION ANALYSIS COLLISIONS TO - DEC 2009
DISTRICT / DATA
3YR 
BEFORE
KSI/YR
3YR 
BEFORE
PIC/YR
 
P/RATA 
AFTER 
KSI/YR
P/RATA 
AFTER 
PIC/YR
KSI % 
CHG
PIC % 
CHG
COUNTY TOTALS 45.3 306.5 36.1 215.5 -20% -30%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 136 920 108 646 -20% -30%
ALL EAST / WEST SURREY HIGHWAYS FUNDED SITES (88#) 22.7 155.2 17.2 104.0 -24% -33%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT) (25#) 12.3 98.0 8.0 67.5 -36% -31%
ALL HIGH SHERIFF FUNDED SITES  (14#) 10.3 52.3 11.0 43.4 6% -17%
ALL HIGHWAYS AGENCY SITES (1#) 0.0 1.0 0.0 0.6 #DIV/0! -43%
SPEED LIMIT SIGN (68#) 20.3 133.2 19.8 106.1 -3% -20%
WARNING SIGN (38#) 16.3 89.3 10.4 52.5 -37% -41%
CHEVRON (1#) 0.0 0.3 0.2 0.4 #DIV/0! 18%
SPEED LIMIT / CAMERA SIGN (18#) 7.7 75.0 5.2 52.9 -32% -30%
CAMERA SIGN (1#) 0.0 0.7 0.0 0.3 #DIV/0! -61%
WARNING SIGN / SPEED LIMIT (2#) 1.0 8.0 0.5 3.4 -48% -58%
PROJECTED KSI SAVING (OVER THREE YEARS) 28 -20% 128 AREAS
PROJECTED PIC SAVING (OVER THREE YEARS) 273 -30%
RUNNYMEDE 2.3 27.7 1.6 24.0 -33% -13%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 7 83 5 72 -33% -13%
ALL WEST SURREY HIGHWAYS (RUNNYMEDE) FUNDED SITES (15#) 2.3 25.7 1.6 21.6 -33% -16%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT) (1#) 0.0 2.0 0.0 2.3 #DIV/0! 16%
SPEED LIMIT SIGN (10#) 2.0 17.3 1.2 18.6 -38% 7%
WARNING SIGN (2#) 0.3 5.0 0.0 0.8 -100% -84%
CHEVRON (1#) 0.0 0.3 0.2 0.4 #DIV/0! 18%
SPEED LIMIT / CAMERA SIGN (2#) 0.0 4.3 0.1 3.9 #DIV/0! -10%
CAMERA SIGN (1#) 0.0 0.7 0.0 0.3 #DIV/0! -61%
WARNING SIGN / SPEED LIMIT
SPELTHORNE 2.0 10.7 1.7 8.9 -15% -16%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 6 32 5 27 -15% -16%
ALL WEST SURREY HIGHWAYS (SPELTHORNE) FUNDED SITES (2#) 0.3 2.3 0.5 2.5 64% 5%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT) (3#) 1.7 8.3 1.2 6.5 -30% -23%
SPEED LIMIT SIGN (1#) 0.7 2.0 0.0 0.3 -100% -87%
WARNING SIGN (2#) 0.3 2.3 0.5 2.5 64% 5%
CHEVRON
SPEED LIMIT / CAMERA SIGN (2#) 1.0 6.3 1.2 6.2 16% -2%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
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SURREY HEATH 4.7 15.7 2.6 10.8 -44% -31%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 14 47 8 32 -44% -31%
ALL WEST SURREY HIGHWAYS (SURREY HEATH) FUNDED SITES (2#) 3.3 11.3 1.5 4.2 -56% -63%
ALL HIGH SHERIFF FUNDED SITES  (2#) 1.3 4.3 1.2 6.6 -13% 53%
SPEED LIMIT SIGN (1#) 2.0 7.0 1.2 3.9 -39% -44%
WARNING SIGN (3#) 2.7 8.7 1.4 6.9 -47% -21%
CHEVRON
SPEED LIMIT / CAMERA SIGN
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
WOKING 0.7 9.7 0.8 6.0 26% -38%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 2 29 3 18 26% -38%
ALL WEST SURREY HIGHWAYS (WOKING) FUNDED SITES (3#) 0.0 4.7 0.5 1.8 #DIV/0! -62%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT) (2#) 0.7 5.0 0.4 4.3 -42% -15%
SPEED LIMIT SIGN (1#) 0.0 0.7 0.0 0.3 #DIV/0! -50%
WARNING SIGN (2#) 0.0 4.0 0.5 1.4 #DIV/0! -64%
CHEVRON
SPEED LIMIT / CAMERA SIGN (1#) 0.7 4.3 0.4 4.3 -42% -2%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT (1#) 0.0 0.7 0.0 0.0 #DIV/0! -100%
ELMBRIDGE 8.0 45.0 5.1 34.7 -36% -23%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 24 135 15 104 -36% -23%
ALL EAST SURREY HIGHWAYS (ELMBRIDGE) FUNDED SITES  (15#) 5.0 32.3 3.0 23.3 -41% -28%
ALL HIGH SHERIFF FUNDED SITES  (1#) 1.3 3.3 2.1 4.3 61% 29%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT) (2#) 1.7 8.3 0.0 6.6 -100% -21%
ALL HIGHWAYS AGENCY SITES (1#) 0.0 1.0 0.0 0.6 #DIV/0! -43%
SPEED LIMIT SIGN (9#) 2.7 19.7 3.9 17.6 45% -11%
WARNING SIGN (8#) 3.7 17.0 1.2 10.5 -66% -38%
CHEVRON
SPEED LIMIT / CAMERA SIGN (2#) 1.7 8.3 0.0 6.6 -100% -21%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
EPSOM & EWELL 5.7 37.3 4.4 25.9 -22% -31%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 17 112 13 78 -22% -31%
ALL EAST SURREY HIGHWAYS (EPSOM & EWELL) FUNDED SITES  (15#) 2.3 18.3 2.6 13.3 11% -27%
ALL HIGH SHERIFF FUNDED SITES  (1#) 2.0 11.7 1.8 9.9 -12% -15%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT)  (2#) 1.3 7.3 0.1 2.7 -96% -63%
SPEED LIMIT SIGN (15#) 4.0 29.0 4.4 22.9 9% -21%
WARNING SIGN (1#) 0.3 1.0 0.0 0.3 -100% -71%
CHEVRON
SPEED LIMIT / CAMERA SIGN (2#) 1.3 7.3 0.1 2.7 -96% -63%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
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GUILDFORD 2.0 31.7 1.4 16.0 -30% -49%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 6 95 4 48 -30% -49%
ALL WEST SURREY HIGHWAYS (GUILDFORD) FUNDED SITES  (2#) 0.7 9.0 0.2 0.9 -65% -90%
ALL HIGH SHERIFF FUNDED SITES  (1#) 0.0 2.7 0.4 3.1 #DIV/0! 16%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT)  (2#) 1.3 20.0 0.8 12.0 -42% -40%
SPEED LIMIT SIGN (1#) 0.0 2.7 0.4 3.1 #DIV/0! 16%
WARNING SIGN (2#) 0.7 9.0 0.2 0.9 -65% -90%
CHEVRON
SPEED LIMIT / CAMERA SIGN (2#) 1.3 20.0 0.8 12.0 -42% -40%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
MOLE VALLEY 4.0 17.7 3.9 9.7 -3% -45%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 12 53 12 29 -3% -45%
ALL EAST SURREY HIGHWAYS (MOLE VALLEY) FUNDED SITES  (2#) 0.7 0.7 0.0 0.0 -100% -100%
ALL HIGH SHERIFF FUNDED SITES  (5#) 3.3 14.7 3.7 8.7 11% -41%
ALL SAFETY CAMERA PARTNERSHIP FUNDED SITES (CURRENT)  (1#) 0.0 2.3 0.2 1.0 #DIV/0! -58%
SPEED LIMIT SIGN (3#) 1.7 8.7 1.8 5.3 9% -39%
WARNING SIGN (4#) 2.3 6.7 1.9 3.4 -19% -49%
CHEVRON
SPEED LIMIT / CAMERA SIGN (1#) 0.0 2.3 0.2 1.0 #DIV/0! -58%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
REIGATE & BANSTEAD 8.0 65.7 8.7 45.8 8% -30%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 24 197 26 137 8% -30%
ALL EAST SURREY HIGHWAYS (REIGATE & BANSTEAD) & OTHER SITES  (4#) 0.3 9.0 1.5 5.6 340% -37%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT / REPLACEMENT)  (11#) 5.3 41.0 5.4 29.3 1% -28%
ALL HIGH SHERIFF FUNDED SITES  (4#) 2.3 15.7 1.8 10.8 -22% -31%
SPEED LIMIT SIGN (5#) 1.3 13.7 2.3 9.8 76% -28%
WARNING SIGN (8#) 4.3 26.3 3.3 19.1 -24% -27%
CHEVRON
SPEED LIMIT / CAMERA SIGN (5#) 1.3 18.3 2.5 13.5 88% -27%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT (1#) 1.0 7.3 0.5 3.4 -48% -54%
TANDRIDGE 4.0 17.7 2.2 14.1 -45% -20%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 12 53 7 42 -45% -20%
ALL EAST SURREY HIGHWAYS (TANDRIDGE) FUNDED SITES  (8#) 3.7 14.0 2.2 11.3 -40% -19%
ALL SAFETY CAMERA PARTNERSHIP SITES (CURRENT)  (1#) 0.3 3.7 0.0 2.8 -100% -24%
SPEED LIMIT SIGN (6#) 2.0 10.3 1.9 8.3 -7% -20%
WARNING SIGN (2#) 1.7 3.7 0.4 3.0 -79% -18%
CHEVRON
SPEED LIMIT / CAMERA SIGN (1#) 0.3 3.7 0.0 2.8 -100% -24%
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
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WAVERLEY 4.0 27.9 3.7 19.6 -8% -30%
COLLISIONS  (ALL SITES 3YR BEFORE v. 'PROJECTED' 3YR AFTER) 12 84 11 59 -8% -30%
ALL WEST SURREY HIGHWAYS (WAVERLEY)  (20#) 4 28 4 20 -8% -30%
SPEED LIMIT SIGN (16#) 4 22 3 16 -32% -28%
WARNING SIGN (4#) 0 6 1 4 #DIV/0! -36%
CHEVRON
SPEED LIMIT / CAMERA SIGN
CAMERA SIGN
WARNING SIGN / SPEED LIMIT
VAS-BEFORE~AFTER-WHOLE COUNTY-DEC2009-23MAR2010.xls/29.03.2010              Page 4 ALL-B4AFTER~DEC2009
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APPENDIX E: 
Swarco Traffic Ltd: Vehicle Activated Sign Product Brochures 
  
SWARCO TRAFFIC LTD
SWARCO I First in Trafic Solutions.
SPEED WARNING AND 
SAFETY SIGNS
SWARCO SPEED WARNING  
AND SAFETY SIGNS
Reinforcing the message to motorists
With an already enviable reputation in the ield of speed warning and 
safety signs, SWARCO now operates in a strengthened position as an 
integral part of the globally based SWARCO trafic solutions group.
SPEED WARNING SIGNS
SWARCO is a supplier of a wide range of Speed Warning Signs based on the use of low 
energy high visibility LED’s (Light Emitting Diodes). Designed for use in speed critical areas, 
the signs are capable of local programming to alter the speed threshold as conditions 
change. They can display a combination of pictograms and text to reinforce the warning to motorists.
Activation of signs is triggered once a vehicle is detected travelling in excess of the speed 
threshold set within the sign controller. Vehicle speed is detected by industry standard 
microwave units mounted on the sign, or by the use of inductive loop detectors set into the 
road surface.
HAZARD WARNING SIGNS
With high vehicle impacts to bridges already a familiar occurrence, 
SWARCO has, over a number of years, developed an Overheight 
Vehicle Detection System. Using combinations of inductive 
loops and infra red detection to determine whether a vehicle 
is too high to safely pass under a bridge the system activates 
a message on an LED display advising the driver to either 
‘Turn Back’ or to ‘Divert Right or Left’.
Based on the use of LED technology our Hazard Warning Signs 
are designed for use where a hazard is unconnected with vehicle 
speed, such as areas subject to ice build up or periodic high 
winds. Activation can be via vehicle detection or direct from a 
local authority control centre. Local activation using temperature 
monitoring and wind speed detection is also an option, or signs 
can be conigured to operate at speciic times of the day.
Signs are capable of interfacing to UTMC central systems, 
demonstrating compatibility and integration directly into customer 
control centres.
LOW BRIDGE WARNING SIGNS
As an extension of the SWARCO range of Speed Warning Signs 
we supply signs which display actual vehicle speed, and, in an 
increasing number of instances, the vehicle registration number. 
LED based, for maximum visibility, these signs will warn motorists 
that their speed is above the limit and display their actual speed 
together with the option of displaying their registration number 
via a computer recognition system. With a menu-based or free 
text facility incorporated into the sign there is even a provision for 
displaying additional messages such as ‘Thank You’ to motorists.
YOUR SPEED WARNING SIGNS
SCHOOL SAFETY SIGNS
Many of our Safety and Warning signs can be supplied with alternatives to conventional mains power where the level of usage is 
comparatively low or the cost of installing mains power is prohibitive due to location. Typically these alternatives are Wind or Solar power 
either singly or in combination. Short term solutions can include generator power and a high capacity fuel cell.
Within our complete range of signs, Swarco can now provide optional advanced analysis tools which collect and report relevant trafic 
data in clearly understandable forms, for example, the number of motorists exceeding speed thresholds, or total trafic low past signs in 
a speciic time slot or 24 hour basis. This option is conigurable and can be used by the customer to ‘query’ all available data to extract 
statistical data for trafic management and predictive future modelling.
Communications to our range of signs is flexible and varied and ranges from GSM, GPRS, PMR, 3G or hardwire connection – 
in fact we strive to accommodate all customer communications requirements and standards.
Speciic to the unique environment of roads adjacent to schools 
our range of warning signs are programmable to suit varying 
local conditions. Typically they can be used to indicate a reduced 
speed limit from 30MPH down to 20MPH during school entry and 
exit times. Alternatively they can be pictogram-based to display 
a representation of children crossing a road. 
As with all our range of safety and warning signs they incorporate 
industry standard ‘Amber Flashers’ to further draw motorists 
attention to the sign.

SWARCO I FIRST IN TRAFFIC SOLUTIONS.
SWARCO TRAFFIC Ltd
Sales & Enquiries  
7 Mercury Road  
Gallowfields Trading Estate  
Richmond  
North Yorkshire  
DL10 4TQ 
Phone: +44 (0)1748 824624  
Fax: +44 (0)1748 824625  
Email: office.stl@swarco.com  
Web: www.swarco.com/stl
SWARCO TRAFFIC Ltd
Service & Installation
25 Erica Road 
Stacey Bushes 
Milton Keynes 
MK12 6HS  
Phone: +44 (0)1908 315400 
Fax: +44 (0)1908 315401
SWARCO I First in Trafic Solutions.
SWARCO TRAFFIC Ltd.
MOVEABLE VEHICLE ACTIVATED SIGN: MVAS
Swarco Traffic Limited is now able to offer a range of Moveable Vehicle Activated Signs (MVAS). The signs 
are designed for self-deployment by Parish Councils in order to improve road safety and encourage safer 
driving speeds. Swarco has extensive experience gathered over the last 15 years to provide a totally 
mobile solution.
Key facts:
g Portable, ideal for moving from post to post
g Easy to carry and transport
g Battery powered up to 4 weeks
g Interchangeable batteries
g Lightweight, robust design for safe handling
g Highways Agency Type approved
g Can be mounted to existing street furniture
g Automatic brightness control
g Patented LED optical system
g Configurable 30/40 MPH speed display
g Sustainable and affordable
g Local or remote data collection
SIGN DIMENSIONS
SWARCO TRAFFIC Ltd.
TECHNICAL DETAILS
Vehicle Speed 30 or 40
Roundel Size 300mm
Protection Class IP55
Vehicle Detection Range Up to 105 Metres
Operating Voltage  12 Volt
Operating Temperature Range -300C to +600C
Display Brightness Automatic
Housing Powder Coated Aluminium
Weight 14 Kilograms
Dimensions 450 (W) x 650 (H) x 60 (D) mm
SWARCO TRAFFIC Ltd
Sales & Enquiries, 7 Mercury Road, Gallowfields Trading Estate, Richmond, North Yorkshire, DL10 4TQ
Phone: +44 (0)1748 824624, Fax: +44 (0)1748 824625, Email: office.stl@swarco.com, Web: www.swarco.com/stl
Service & Installation, 25 Erica Road, Stacey Bushes, Milton Keynes, MK12 6HS 
Phone: +44 (0)1908 315400, Fax: +44 (0)1908 315401
SWARCO I First in Trafic Solutions.
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APPENDIX F: 
SATT: Speed Sign Trailer Product Brochure 
  
SOUTH AFRICAN TRAFFIC TECHNOLOGIES
Speed Sign Trailer (SST)
Improves traffic and pedestrian safety, work and construction zone safety, traffic calming
SATT
P.O Box 7497 Roggebaai, Cape Town, South Africa, 8012
14 Lauda Road, Killarney Gardens, Cape Town, South Africa, 8000
+27 (0) 21 556 5535 | info@satt.co.za | www.satt.co.za
Speed Sign Trailer (SST)
The SST from SATT is aimed at traffic calming within road work and road 
maintenance zones.
The SST combines a static speed limit sign with an electronic sign and radar.  
The static sign denotes the speed limit within the work zone while the radar 
detects vehicle speed within the work zone, compares this to a preset 
threshold, and warns motorists exceeding this threshold to slow down. The 
static speed limit sign is user changeable from 60 to 80 to 100kph. Speed 
thresholds can be set according to the static sign section through dipswitch 
settings.
An upper threshold can be set, against which only the speed message is 
displayed, thus preventing motorists from using the sign to test the speed 
capabilities of their vehicles. Flashing beacons are triggered once the speed 
threshold has been broken.
The SST is lightweight and can be towed by a car or LDV.  It is easily deployed 
within road work or maintenance zones.   The SST is powered by a battery 
bank and a solar panel, which constantly charges the battery.  
The sign is lowered when in transit and is raised by a hydraulic hand 
actuated pump once the site is reached.
SOUTH AFRICAN TRAFFIC TECHNOLOGIES
SATT
P.O Box 7497 Roggebaai, Cape Town, South Africa, 8012
14 Lauda Road, Killarney Gardens, Cape Town, South Africa, 8000
+27 (0) 21 556 5535 | info@satt.co.za | www.satt.co.za
TECHNICAL SPECIFICATION 
Mechanical
Ÿ Height (Lowered) : 1,258mm
Ÿ Height (Raised) : 2,638mm
Ÿ Length : 3,028mm
Ÿ Width (Sign stowed) : 1,670mm
Ÿ Mass (kg) : 327kg
Features
Ÿ Tested in accordance with EN12966 and NEMA TS4
Ÿ AllnGaP LED technology.
Ÿ Solar powered with hydraulic hand actuate pump 
     raise/lower mechanism.
Ÿ Interchangeable static speed sign boards.
Ÿ Automatic dim/bright control to suit ambient light conditions.
Ÿ Over speed threshold set via thumbwheel.
Ÿ Single processor.
Ÿ Three status LEDs. 
Ÿ Six general purpose digital inputs. 
Ÿ Four thumbwheel switch inputs. 
Ÿ Six thumbwheel switch selection outputs. 
Ÿ One photocell input.
Sign Case
Ÿ VMS Matrix : 9H x 50W
Ÿ Pixel Pitch (mm) : 63.5mm
Ÿ LED per pixel : 8 Amber 590Nm  AllnGaP LED’s
Ÿ Total field of view (º) : 30°
Ÿ Type of face : 2mm seamlessly welded marine 
      Aluminium punched face plus lexan lenses
Ÿ Raise/Lower : Hydraulic hand actuated pump
Ÿ Supply Voltage : 12VDC
Radar
Ÿ Speed Range : 8-230 km/h
Ÿ Range : 91.44m (min); 914.4m (max)
Ÿ Antenna : K-band
Ÿ Frequency : 24.150 GHz +/- 50 MHz
Ÿ Beam Width : 12 degrees
Ÿ Supply Voltage : 10.8-24VDC
Ÿ Speed Accuracy : +/-0.1 (km/h)
Controller
Ÿ Module Size (overall, including connectors) 
      144mm x 122mm x 18mm 
Ÿ Operating Temperature : -40°C - +74°C
Ÿ Power Requirements 9-30 V AC or DC 
Ÿ Processor Speed : 18.41 Mhz
Ÿ FLASH 64 kB
Ÿ General Purpose digital I/O 6 inputs  
      1 output, 100 mA max. 
Ÿ Serial Ports - 2 total:  
     1 – RS232 receive-only  1 – RS485 2-wire transmit only
Ÿ LED 3 – Heartbeat, RX, TX 
Ÿ Thumbwheel Switch Interface: Supports six digits 
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APPENDIX G: 
Polycomp: Speed Indicating Display Sign Product Brochure 





